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HISTORY OF CANADIAN SURGERY
ABRAHAM GROVES OF FERGUS:
The First Elective Appendectomy?
CHARLES W. HARRIS, M.B., F.R .C .S.,0 Toronto
T h e f ir s t operation for removal of the
vermiform appendix because of previously
diagnosed disease of that organ was per
formed by Abraham Groves in a farm
house near Fergus, Ontario, on May 10,
1883. The “barbarous term appendicitis”
had not yet been coined. Groves and his
contemporaries thought that this was the
first occasion on which this operation had
been done in Canada. It may have been
the first in a far wider sphere. This is not
his only claim to fame. He had other
“firsts”, but even without them, his stren
uous unselfish life of practice in the Ontario
countryside is worthy of recognition.
His family was. Irish.1 Abraham Groves,
the father, after whom the doctor was
named, was a lad of 17, when on May 21,
1825, the brig John Barr sailed from
Cork, Ireland, for Quebec. With him as
head of the family was Thomas, aged 20,
a “reduced farmer” according to the ship’s
passenger manifest, two younger brothers
and their mother, Margaret Groves, aged
40. They and some 2000 others had been
recruited from County Wicklow by the
British Government for settlement in
Upper Canada and their ship was one of
many that sailed at that time. According
to the records the ships made a fast pas
sage to Quebec losing only 15 passengers
en route. This was in sharp contrast to the
high mortality among the Irish immigrants
a decade or so later when cholera was
rife. The migration was under the direc
tion of Peter Robinson, brother of Sir
John Beverley Robinson, Chief Justice of
Upper Canada. With government paternal
ism they continued their journey to Cobourg, then across the land to the mouth
of the Otonabee River, where a week was
spent constructing a boat to continue to
the uninhabited Scott’s Plains, later to be
named Peterborough after Peter Robinson.
This paternalism continued with supplies
“Suite 342, Toronto Western Hospital, Toronto
2B.

Fig. 1.—Dr. Abraham Groves, from a portrait
by Sir Wylie Greer.

of food and tools. It paid off a decade
later when these same loyal Irishmen
marched in a battalion to Toronto at the
time of the rebellion.2 Thomas Groves, as
head of the family, received his 200 acres
in Emily township where his name may be
found on the assessment rolls. Abraham
Groves senior married a daughter of a vet
eran of Lundy’s Lane.3 Dr. Abraham
Groves was bom on September 8, 1847, the
fifth and eldest surviving child of this
marriage.
When he was five years old, Abraham’s
father took land on the Garafraxa Road, a
few miles from Fergus on the edge of the
recently settled Queen’s Bush which
reached thence to Georgian Bay and Lake
Huron. According to evidence given to the
British Parliamentary Committee on Em i
gration, the Irish succeeded best when they
were intermingled with English and Scot
tish settlers. The Groves thrived among the
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Scots of Fergus. The life span of the young
er Abraham Groves covered the period
when the countryside and towns grew from
infancy to maturity.
He attended the public and high schools
at Fergus and then went on to the Toronto
School of Medicine, from which he gradu
ated in 1871. During his early years in Tor
onto he was a friend of William Osier, an
attraction perhaps of opposites; Groves
from the farm and Osier with the cultural
background of an Anglican parsonage.
Their futures were to be antipodean, Osier
to high places and Groves back to the coun
tryside to sharpen his wits alone. They
had in common the abilities to work, to
write and to be curious. They shared and
paid tribute to the same teacher, James
Bovell, one-time pupil of Astley Cooper,
a man of rich mental endowments and
catholic interests whose humanitarianism
was to lead him from medicine to the
priesthood. Bovell lectured in physiology
and pathology in the medical school and
at the same time retained the chair of
natural theology in Trinity College. It was
the clinical shortcomings in Toronto that
took Osier to McGill,4 but Toronto has
never lacked a good department and good
teachers in anatomy. J. H. Bichardson was
the professor of anatomy from 1850 to 1902.
In fact the anatomical laboratory was the
only laboratory in the school. It is a fair
presumption that Groves made good use
of it. W hat better preparation for a pioneer
surgeon! Groves also paid tribute to Dr.
W. T. Aiken, his lecturer in surgery, who
was practical in everything. “His teaching
made surgery educated common sense”.
During his undergraduate days Groves
spent one summer as assistant to a Toronto
doctor. This was the extent of his preceptorship.
He returned to Fergus to practise in
April 1871, six months ahead of the first
passenger train to Elora and on to Fergus.5
There, uninhibited by the shadows of
authority, he had plenty of scope for his
able, daring and self-reliant qualities. Birth
on a frontier had its advantages. Sixty-four
years later he wrote a book “All in the
Day’s Work”." This is autobiographical and
delightful reading, but leaves one with the
feeling that perhaps these stories have
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gained in the telling. Fortunately, Groves
from the start of his practice was a fre
quent contributor to medical journals and
his statements can be checked with his
contemporary printed records. They are
found to agree.
It would be a brash young man, who,
within weeks of the commencement of his
practice, would be giving a bled-out
woman a blood transfusion, using a rubber
syringe. The fates were kind; it succeeded.
Three years later, daring the raised eye
brows of his colleagues and public hostility
in case of failure, and never having seen
an abdomen opened before, he did his first
ovariotomy. Nor did he leave his ligatures
long and fix the pedicle in the wound, but
drain it he did. Soon after he was arguing
the futility of drainage. Groves’ first four
published papers were on the subject of
ovariotomy. It is surprising the hold that
this operation had on surgeons’ minds
from the time of McDowell. It became
Groves’ habit, his fetish almost, after every
laparotomy to flush the abdomen with gal
lons of boiled water. His reason was that
typhoid fever and other infections were car
ried by water. Evolution did not b e gin
with Darwin or infection with Pasteur.
Lister’s teaching had not then been gen
erally accepted. Groves was naturally a
clean man; he always remained a meticu
lous dresser. He was like the unusually
successful Yorkshire veterinary of a previ
ous century, who when he arrived at a
farmhouse sent everybody out and re
mained alone in the kitchen for some
mystic rite. On his death-bed he was asked
what he did when alone and he confessed,
“I boils me tools”. Groves laid great stress
on the preparation of his hands and the
operating-room environment.
Groves’ early surgery was done in farm
houses, most of them of a primitive type.
It was the second stage of development of
the Ontario farmhouse, the “good and
sufficient” log cabins had yielded to frame
houses as a result of the increase of the
price of wheat during the Crimean War.
Some of them boasted brick veneers. The
only convenience was the water supply
from a stone well. A kitchen table or
boards placed on trestles became the oper
ating table, milk-pans were the substitutes
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for basins, and the kettle was the source of
sterile water. Whenever possible prepara
tions would be made beforehand, un
needed furniture pushed aside and covered
with sheets, the table moved into the
cleared room and the water boiled. The
usual surgery was the surgery of urgency;
operations for perforated ulcers, ruptured
ectopic pregnancies, occasionally a Cesar
ean section or operations for rupture of
the spleen or kidney. Groves described pa
tients with depressed fractures of the skull
requiring trepanning. He also spoke of
laminectomies, and on occasion he operated
on a mastoid or removed a cataract. From
his experience he contributed papers on
renal colic and prostatectomy. On April
20, 1878, in a bedroom in the old Bull
frog Tavern in Guelph, he operated on a
300 lb. man and removed six large calculi
from the bladder by the suprapubic route.
So far as he knew, it was the first time the
suprapubic route had been used in Can
ada.
Groves maintained that in most opera
tions few instruments were needed. To
emphasize this point he once removed an
appendix using only a Hagedorn needle.
When he needed an otherwise unobtain
able instrument, a bone plate for instance,
it would be made for him by the local
blacksmith. When he operated on a com
pound fracture, he always approached the
fracture through a fresh wound. Many have
paid tribute to the wizardry of his fingers.
Having made the incision, the scalpel
was laid aside and his delicate fingers
completed the dissection.
Like all country doctors Groves was a
good judge of horses, which he loved. At
first he covered his practice of 50 miles’ ra
dius on horseback with saddlebags, later by
buggy or cutter and ultimately by motor
car. He finally controlled his travelling by
founding a hospital, which soon instituted
its own training school for nurses. This
was the Royal Alexandra Hospital, later
given to the town of Fergus and now
known as the Abraham Groves. Memorial
and Community Hospital.
Dr. C. H. Ewing,7 of Detroit, while an
undergraduate, spent several summers with
Dr. Groves. He tells of one particularly
memorable day—
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Fig. 2.—The appendix removed by Abraham
Groves, May 10, 1883, together with the labelled
container in which it was stored until 1961.

“At six o’clock in the morning we left
home in a Model T with four or five sets
of instruments. At Dundalk we did an
appendectomy, then on to Mount Forest
where a leg was amputated for sarcoma;
to Drayton for an appendix. There I was
requisitioned for the anesthetic. It was my
first, but Groves kept careful watch. One
nod meant “Give more ether”, two nods
meant “Stop”. When we got home, Mrs.
Groves said, “I hope you fed that boy”.
I went to bed. Dr. Groves went to the hos
pital to do another job.”
To the historian, the most interesting
feature of Groves’ life is his first planned
removal of the appendix. Although appen
dicitis has always been with us it was only
in the 1880’s that it was universally recog
nized as the common cause of abscesses in
the right lower quadrant, and “typhlitis”
and “para-typhlitis” were sent into limbo.
About 1820 two Frenchmen had described
the disease, recognizing the cause and sug
gesting the cure. Their temerity had been
borne out by the authority of the formid
able Dupuytren. In opening an abscess
Groves had once seen a gangrenous appen
dix lying free in it. But let Groves tell his
own story—
“. . . On May 10, 1883, I was called to
see a boy, about 12 years old, suffering
from pain and tenderness in the right iliac
region. After examination I advised that
an operation should be done immediately,
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Fig. 3.—Low power photomicrograph of the
Groves’ appendix prepared in January 1961.

(Courtesy o f Professor John Hamilton).

to which the father consented. On making
an opening an inflamed appendix was
found. This was removed by first ligating
the organ at its origin and also the appen
diceal mesentery, which was then cut
through. The appendiceal stump was ster
ilized by means of a probe heated in the
flame of a lamp, and after thoroughly irri
gating the abdominal cavity, the opening
was closed in the usual manner, without
drainage.
“On the third day, when I went to see
the boy, he was doing well, but his father
was very much dissatisfied. A neighbour,
suffering apparently from the same disease,
had been treated by poulticing and had
recovered. The father told me that if I
had known how to treat the case properly
no operation would have been necessary,
and that if the boy did not recover, it
would not be well for me. Fortunately the
patient recovered.
“At a meeting of medical men a short
time later, I referred to the above opera
tion and to this method of treating such
cases, but found no supporters. In fact,
one doctor went so far as to say that if
such treatment became widespread the
death rate would be appalling. In spite of
this I continued the treatment successfully.
So far as I am aware this was the first time
that an appendix had ever been removed.”
Henry Hancock,8 surgeon to Charing
Cross Hospital, in 1848 performed the first
recorded successful operation for periton
itis due to disease of the appendix. Richard
Hall9 was the surgeon who first reported a
case of survival after the removal of a per
forated appendix. T. G. Morton has been
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credited with being the first to operate
deliberately and remove the inflamed ap
pendix after correct diagnosis in April
1887.10 Sir Frederick Treves is said to have
performed the first in Great Britain in 1888.
Abraham Groves performed his operation
for this disease four years ahead of Mor
ton.
Dr. Groves’ colleagues, whose lifetimes
have overlapped ours, have always stated
that Groves’ removal of the appendix was
the first in Canada. In 1922, in a paper in
the Canadian M edical Association Journal,
entitled, “Evolution of surgery as I have
seen it in my own practice”, he refers to
his operation in 1883. This quotation was
taken from his autobiography, “All in the
Day’s Work”,6 published in 1934. As noted,
all his statements in that book have been
verified by his contemporary publications.
Groves was a man of undoubted probity
and, as always, this is the greatest argu
ment. He kept the specimen of this first
appendix suitably preserved in some vinous
spirit in a bottle which remained among
his possessions. Mrs. Groves has donated
this specimen to the museum of the Tor
onto Academy of Medicine.
Following the publication of his book,
Dr. Groves received letters of commenda
tion from the surgical great of the world,
among them Lord Moynihan, Sir Alfred
Webb-Johnston, Sir John Fraser, W. J.
Mayo, George Crile, and Harvey Cushing.
In their reviews of his book, both the
Lancet and the British M edical Journal
expressed concurrence in his work. No rec
ord of his contemporary publication of a
report on this first appendectomy has been
found. This is surprising because of his
habit of writing. It is possible that he sub
mitted a report and the editor considered
it nonsense. Ephraim McDowell, who also
lived on a frontier and with whom many
comparisons might be made, did not pub
lish reports of his successful ovariotomies
until seven years had passed.11 McDowell
made only two contributions to medical
literature, Groves made many. But even
without a Groves or a McDowell, laparo
tomies were to become commonplace.
Those of his period claimed that Groves
was ahead of his time. This again is sub
stantiated by his writings. His unemhel-
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lished style was clear and direct, his opin
ions did not vacillate. His earlier reports,
were pleas against a negative attitude to
wards those conditions that might be cured
by positive action. His article on the radi
cal cure of hernia, published in 1903, had
a modem sound. In it he stressed the im
portance of the fascial layers in the causa
tion and the cure of this condition. As he
grew older he philosophized more. Many
now would agree with him on the influence
of tobacco in the production of certain dis
eases; fewer would care to agree with him
on the lack of any benefits from alcohol,
but at least his personal life was consistent
with his. views. Few would agree with him
on his rejection of hospital standardization
by a “foreign authority” or in his opinion
that heels on shoes were an evil.
The Canada Lancet was the early ve
hicle for his publications. Of all Canadian
medical periodicals from 1870 to 1890, this
is now the most interesting to read. Its
contributors were from the towns of On
tario which then boasted a more advanced
local culture than is to be found in this
more mechanical age. Its editor plagiarized
freely. One wonders if Lawson Tait knew
the frequency of his contributions. Editor
ially, the Canada Lancet did not exclude
meaningful language as it took on the able
and cantankerous George Brown’s. G lobe
in its opposition to the new medical act.
Then, as now, politicians knew where the
votes were.
After 60 years of practice and service
to his community, and with his eyesight
failing, Groves retired. The little man with
the brown curly hair and brown eyes, who
never walked but always ran, finally sat
for a portrait by Sir Wylie Greer. The
retreating hair is now grey, his skilful
hands are on his knees, the once sharp
eyes now dreamy, but as he sits perhaps
he sees in his mind’s eye somebody in
trouble in some distant spot awaiting his
aid. The portrait, the gift of his widow,
now hangs in the Academy of Medicine in
Toronto. Dr. Abraham Groves died on De
cember 8, 1935. He left it to others to make
the claim for him of the earliest planned
removal of the appendix for appendicitis.
The following are publications of Dr.
Abraham Groves as confirmed in the

library of the Academy of Medicine, Tor
onto. The list is almost certainly incom
plete because of the vagaries and frequent
absence of the indices in early Canadian
medical publications.
In th e Canada L an cet:
A case of ovariotomy for cyst 6 : 345, 1874
A case of ovariotomy 7: 192, 1875
A case of double ovariotomy 1 0 : 195, 1878
Renal calculi 16: 360, 1885
Vaginal hysterectomy with abdominal ovari
otomy 22: 6, 1889
Immediate closure of the wound after supra
pubic cystotomy 2 5 : 42, 1892
X-Rays in diseased structures 3 6 : 463, 1903
The diagnosis and treatment of tuberculous per
itonitis 3 7 : 42, 1903
Notes from the Royal Alexandra Hospital,
thyroidectomy 41: 534, 1907
Pyloroplasty 43: 34, 1909
In th e Canadian M edical and Surgical Journal:
Abstract of paper on empyema 1 2 : 696, 1884
On prostatectomy 15: 715, 1887
In the Canadian M edical Association Journal:
Evolution of surgery as I have seen it in my
own practice 12 : 527, 1922
Rupture of the bladder 13: 319, 1923
Fractures of the clavicle acromium process and
surgical neck of the scapula 14: 318, 1924
In th e Canadian Practitioner an d R eview :
The radical cure of hernia 29 : 68, 1904
Other papers reprinted in “All in th e D ay’s W o rk ”:
Notes on the prevention of disease
1893
Appendiceal disease—Read before the
Grey-Bruce Medical Association
1903
The Diagnosis and treatment of tubercul
ous peritonitis—Read before the Cana
dian Medical Association
1903
Intra-abdominal anastomosis — Read
before the St. Thomas Medical Society 1904
The standardization of hospitals—Read
before the Ontario Hospital Associa
tion
Undated
R eferen c es

1. P e t e r R o b in s o n P a p e r s , Ontario Archives,
Toronto.
2. P o o l e , T. W .: A sketch of the early settle
ment and subsequent progress of the Town
of Peterborough and of each township in
the county of Peterborough, Office of the
Peterborough Review, Peterborough, 1867.
3 . H i s t o r ic a l a t l a s o f C o u n t y o f W e l l i n g 
t o n , O n t ., Historical Atlas Publishing Co.,

Toronto, 1906.
4. C u s h in g , H.: The life of Sir William Osier,
The Clarendon Press, Oxford, 1925.
5. C a n a d ia n N a t io n a l R a il w a y s , Historical D e
partment: Personal communications.
6. G r o v e s , A.: All in the day’s w o r k : leaves
from a doctor’s case book, Macmillan Com
pany, Toronto, 1934.
7. E w in g , C. H.: Personal communication.
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8. H an c o ck , H.: Disease of th e appendix caeci

cured by operation, London M. Gaz., 7:
547, 1848.
9. H a l l , R. J.: Suppuration peritonitis due to
ulceration and suppuration of the vermi
form appendix, New York M.
4 3 : 662,
1886.
10. S h e p h e r d , J. A.: Acute appendicitis: a histori
cal review, Lancet, 2: 299, 1954.
11. S c h a c h n e r , A.: Ephraim McDowell; father
of ovariotomy and founder of abdominal
surgery, J. B. Lippincott Company, Phila
delphia, 1921.

R esu m e
La premiere intervention pour ablation de
l’appendice enflamme apres diagnostic exact de la
maladie a ete faite en 1883 par Abraham Groves
dans une ferme pres de Fergus en Ontario.
Le Dr Abraham Groves naquit en 1847; il
etait le fils d’un Irlandais arrive en 1825 au Cana
da. II fit ses etudes primaires et secondaires dans
les ecoles publiques de Fergus. II devint ensuite
etudiant en medecine a l’Universite de Toronto et
reput son doctoral en 1871. II eut parmi ses
maitres J. H. Richardson, W. T. Aiken et James
Bovell. II se lia d’amitie avec William Osier qui
devint plus tard professeur a l’Universite McGill.
II s’installa comme omnipraticien a Fergus en
Avril 1871: il a decrit lui-meme ses premieres
annees de pratique dans le livre qu’il ecrivit plus
tard “All in the Day’s Work”. Les occasions de
travail chirurgical ne manquaient pas: ainsi le

PEPYS UNDERGOES SURGERY FOR
THE STONE0
“Mr. Pepys’s operation was performed by
Dr. Thomas Hollier of St. Thomas’s Hospital;
but as was the custom, it was performed in a
private home, not at the hospital which was
too dangerous and too mean a place for an
operation upon a private person of means.
Hollier had made a good reputation as a lithotomist, having ‘cut’ 30 persons for the stone
without a single mortality. The Pepyses were
fortunate to obtain the services of so capable
and so lucky a surgeon.
“He prepared his patient by giving him ‘a
“ A b e r n e t h y , C.: Bull. Am. Coll. Surgeons, 4 6 :

79, 1961.
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Dr Groves eut a pratiquer une transfusion d’urgence en se servant d’une simple poire en caout
chouc, qui fut couronnee de succes. Nonibre
d’operations urgentes durent etre pratiquees dans
des conditions de fortune dans des eabanes ou
dans des fermes: on trouvait l'eau dans le puits;
les seaux a lait servaient de bassins, la table de
cuisine de table d’operation. Bien que les theories
de Lister ou de Pasteur n’aient pas encore repu
pleine creance a cette epoque, on prenait cependant des precautions de proprete: la region operatoire, les mains du chirurgien et les instruments
etaient soigneusement nettoyes. Abraham Groves
utilisait un tres petit nombre d’instruments: apres
1’incision de la peau par exemple, le bistouri
etait mis de cote et les dissections s’effectuaient
avec les doigts; la fameuse appendicectomie fut
faite seulement avec une aiguille de Hagedorn;
souvent, lorsqu’un instrument special devenait indispensable, il arrivait qu’il soit fabrique
sur place par le forgeron le plus proche.
Le Dr Groves fonda un hopital a Fergus: le
“Royal Alexandra Hospital,” qui devint plus tard
propriete de la ville de Fergus, et qui porte
aujourd’hui le nom de “Abraham Groves Mem
orial and Community Hospital”.
Les travaux qui s’y effectuerent etaient a la
pointe du progres pour l’epoque: le Dr Groves
fit un grand nombre de communications et de
publications dans les journaux medicaux, plus particulierement dans le Canada Lancet. Il ecrivit
de plus son livre.
Il se retira apres soixante ans de pratique et
de services rendus a la communaute. Il mourut le
8 Decembre 1935, a l’age de 88 ans.

soothing draught of liquorice, marshmellow,
cinnamon milk, rose water, and the white of
eggs.’ It is hard to know whether this pre
scription concocted by Dr. James Moleyn, of
St. Bartholomew’s Hospital, was useful either
as a sedative or a digestive, but Pepys did
endure the agony of vivisection and recovered
to live out his long life, which was somewhat
lucky, for Hollier lost his next four patients
and gave up the operation.
“Very proud of his stone, Pepys kept it in a
bottle to ^how to any guests who might have
the bad fortune to inquire of his operation, or
to mention a pain in the bladder region. An
even more unfortunate consequence of the
operation was that the patient’s spermatic duct
was injured and to his great sorrow he was
thereafter sterile.”

EN TERO CELE AND VAGINAL VAULT PROLAPSE
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EN TERO CELE AND PROLAPSE OF TH E VAGINAL VAULT0
K. T. MacFARLANE, M.D., F.R .C .S.[C ], F.R.C.O.G., F.A.CS.
and D. E. R. TOWNSEND, M.D., C.M., Montreal

T he fem ale reproductive tract is subject

*

to many forms of relaxation and prolapse.
The majority of these would appear to be
the result of the trauma of childbirth. A
much smaller group is not associated with
| parturition or its effects and is considered
by many to be the result of some congenital
weakness. In addition to these types, there
1 are those which may follow various surgical
procedures, both vaginal and abdominal.
These latter cases are the source of con; siderable concern to the operating gynecol
ogist, as they are usually attributed by the
patient to some faulty technique, or lack
of knowledge on the part of the operator.
In some instances this may be a justifiable
criticism.
I
The close association of the conditions
variously known as hernia of the pouch of
Douglas, prolapse of the vaginal vault, pro
lapse of the cervical stump, posterior
vaginal prolapse, posterior enterocele, or
> enterocele, prompts us to direct our consid
erations to the etiology, diagnosis and man
agement of these abnormalities. The term
“high rectocele”, formerly used in describ|i ing these conditions, is obviously a mis
nomer.
►

H istory

,
r

Sir Astley Cooper in his classical work on
hernia, published in 1804, illustrated a typi
cal enterocele. The earliest reference to this
lesion in the literature is in a paper by
| Thomas1 in 1885, in which he notes that the
^ condition was first described in 1736 by
Garengeot. In 1909 Marion2 described an
abdominal operation designed to obliterate
the pouch of Douglas. In 1916 Hartman3
described a vaginal technique for cure of
this condition. Ward,4 in 1922, recomY

°
^

"From the Department of Obstetrics and Gynecology, The Montreal General Hospital.
Presented at the Regional Meeting, Royal College
of Physicians and Surgeons of Canada, London,
Ont., November 15, 1960.

mended the vaginal approach for cure of
enterocele which is still largely used.
Since that time important contributions
have been made to our knowledge by the
recorded
experiences
of
Phaneuf,5'7
Read,8 ,9 and others. Minor modifications of
the original vaginal technique have been
proposed10’ 11 as well as methods for use
with12 or following13 vaginal hysterectomy.
E tiology
Anatomical Considerations

In 1899 Cuneo and Veau14 published the
results of their anatomical studies and
proved that the rectovaginal septum was
composed of ventral and dorsal peritoneum
fused into a single structure. Their observa
tions, although not uniformly accepted,
have now been amply confirmed by Ublenhuth and his associates.15'17 They demon
strated that the peritoneal pouch lying be
tween the rectum and the genital organs in
the fetus, extends down to the level of the
perineal body and as term approaches, there
is a gradual fusion of the dorsal and ventral
walls of the pouch in a cephalic direction.
The extent of fusion varies in individuals
and accounts for the differences in depths
of the cul-de-sac observed in adult life.
They also noted that there is usually a
transverse puckering of the peritoneum in
the region of this fusion and that the fused
septum is more adherent to the fascia about
the vagina than that about the rectum.
There are thus three distinct layers of
tissue lying between the muscular layers
of the vagina and the rectum, perivaginal
fascia, rectovaginal septum and perirectal
fascia.
Thus, on a purely anatomical basis, there
is a potential avenue for herniation in every
female pelvis, and the clinical entity of
enterocele represents either an opening up
of the fused portion of the rectovaginal
septum, or the occupancy of a pre-existing
space by abdominal contents which make
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the condition symptomatic. The latter
might well be dependent on the length of
the mesentery or on generalized viscerop
tosis as is seen in the asthenic type of
patient.
Parturition
The effect of childbirth p er se on the
production of these herniations may be de
batable. However, most modem gynecol
ogists believe that the trauma of delivery,
especially a difficult operative delivery,
may cause a defect in the upper portion
of the rectovaginal septum with a resultant
outpouching behind the cervix and be
tween the uterosacral ligaments. This de
fect may be enlarged by the expulsive
efforts of subsequent deliveries. Indirectly,
through causing uterovaginal prolapse,
with which most enteroceles are associated,
parturition may result in an increase in an
already present developmental defect.
Read9 divides the condition into two types
— “traction” and “pulsion” enteroceles.
Those associated with uterovaginal pro
lapse as the primary condition he would
term the “traction” type.
Intra-abdom inal Pressure
Malpas18 states that “an increase in intra
abdominal pressure and volume is an im
portant secondary determinant of prolapse”.
He terms it secondary because he believes
that a primary cause must already be pres
ent in order that prolapse may result. We
are entirely in agreement with this concept.
There are two factors concerned, the tem
porary rise in pressure caused by an in
crease in abdominal volume from ascites,
tumour, obesity or by lifting and straining,
and the permanent changes which take
place in the parietal peritoneum to com
pensate for this increase. The intra-abdom
inal pressure is thus returned to normal
by the production of some herniation. Thus
the “pulsion” type of enterocele results.
Id iop ath ic Tissue W eakness
It is clinically accepted that in many
cases of prolapse there appears to be some
inherent weakness in the supporting struc
tures of the pelvis. In the cases of nulli-
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parous prolapse it may be the most impor
tant cause. Tissue weakness is a very
complex subject that is not adequately un
derstood. It is clearly evident in certain
patients during labour and delivery, when
“poor tissue tone” frequently increases the
hazards. It is also seen in association with
debilitating or metabolic diseases, such as
anemia and diabetes. It may be responsible
for some cases of enterocele or vaginal
vault prolapse following hysterectomy.
Inversion of the vagina after hysterec
tomy is usually not caused by the opera
tion. More often there is already some sup
porting weakness in the vagina which is not
recognized preoperatively. At times, a large
uterus may even minimize the vaginal
weakness and removal of the organ ren
ders it apparent.
Vaginal prolapse is said to be more
common after vaginal hysterectomy than
after abdominal hysterectomy. This opin
ion is debatable when one considers that
many more vaginal than abdominal hyster
ectomies are performed in the presence of
varying degrees of pre-existent prolapse.
Vaginal prolapse is conceded to be more
common after subtotal hysterectomies than
after the total type. This is probably due
to the fact that there is less supportive scar
about a retained cervix than about the
empty vault, and to the fact that a cervical
stump acts as a leading focal point for in
version of the tubular vagina.
D iagnosis

In general two main types of enterocele
are recognized. The rare “congenital” type,
in which there is an elongated, narrow sac
extending down between the rectum and
vagina as far as the perineal body, is
usually bounded above by a narrow open
ing and represents the failure of fusion
of the peritoneal pouch into the recto
vaginal septum as already discussed.
The other common type is the so-called
“acquired” type, usually believed to be the
result of the trauma of delivery. It fre
quently has a broader neck at its upper
end and is often overlooked as it is associ
ated with a more evident condition of
uterovaginal prolapse.
When either of these herniations contains
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small bowel, the diagnosis is much easier
because the presence of a reducible swell
ing in this location cannot be mistaken. In
many cases diagnosis is extremely difficult,
especially when the enterocele is small and
there is any degree of rectocele present.
Combined rectovaginal examination,
using the index fingers of the two hands,
will often clarify the diagnosis. Although it
is awkward and rather unpleasant for the
patient, if this examination is done with
the patient standing facing the examiner it
is usually easy to determine the presence
of a bulging mass protruding into the recto
vaginal septum above the rectocele, as
shown in Figs. 1, 2 and 3.
The symptoms of enterocele are those
of pelvic pressure, bearing down, lack of
support and perineal insecurity. Although
these symptoms may also be present with
most degrees of uterovaginal prolapse, one
should be suspicious of enterocele when
the symptoms seem out of proportion to
the degree of anatomical distortion.
All too frequently the condition remains
unrecognized even at operation for recto
cele, plastic repairs, prolapse and vaginal
hysterectomy. Continuance of the com
plaints of pelvic pressure when the patient
is first allowed out of bed suggests the
possibility that an enterocele has been over
looked. In such cases, after vaginal hyster
ectomy, the presence of an enterocele
usually terminates as a complete prolapse
of the vaginal vault.
In all patients subjected to plastic re
pairs, the possible presence of an enterocele
must be constantly entertained. Careful
attention to this detail will do much to pre
vent the occurrence of so-called postopera
tive “recurrent” enterocele. The major pro
portion of these result rather from the
“overlooked” enterocele.
The diagnosis of complete inversion of
the vagina or prolapse of the cervical
stump is simple and is usually made by a
mere inspection of the area. These patients
have a great deal of discomfort especially
when attempts at voiding or defecation are
made. Many require manual replacement of
the inverted vagina to succeed in these
functions. Lesser degrees of prolapse of the
vaginal vault will frequently account for
those vague symptoms of pelvic pressure
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Fig. 1.—Diagnosis of enterocele by combined
rectovaginal examination in the dorsal position
with an assistant retracting anterior vaginal wall;
demonstration of rectocele without enterocele.

Fig. 2.—Demonstration of enterocele without
rectocele by combined rectovaginal examination
in the dorsal position.

Fig. 3.—Demonstration of both enterocele and
rectocele in association, by the combined recto
vaginal method.
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and bearing down for which no anatomical
cause is evident. This is especially true
when the patient is examined in the dorsal
position. It is important to examine all such
patients in the erect posture before exclud
ing this lesion as the cause of such discom
fort.
T reatm ent

In many instances it is possible to pre
vent the subsequent development of enterocele and vaginal vault prolapse by strict
adherence to proper selection of the opera
tive procedure for any individual patient.
At abdomino-pelvic operations it is some
times quite evident that a congenitally deep
cul-de-sac or actual hernial sac exists.
In these cases, obliteration of the area,
either by purse-string catgut sutures in the
peritoneum or by interrupted silk in the
uterosacral ligaments, will prevent its later
appearance.
It is also important to estimate the de
gree of uterovaginal prolapse that is pres
ent in all patients requiring abdominal hys
terectomy for any reason. Neglect of this
will often lead to an increase in relaxation
following hysterectomy and a worsening of
an already present minor prolapse.
There are usually three procedures men
tioned in the literature for surgical correc
tion of enterocele. The first two to be de
scribed were both carried out by the
abdominal approach; that of Marion2 and
the Moschowitz method19 are used primar
ily to correct rectal prolapse, but are also
recommended for vaginal prolapse. The
other method is that of Ward,4 which was
performed vaginally and, with some minor
modifications, remains the present standard
procedure.
In addition, in older patients and for the
correction of recurrences after other opera
tions, the Le Fort colpocleisis has been used
on occasions with varying degrees of suc
cess.
The vaginal approach is the method of
choice by gynecologists in the majority of
cases. The general principles of treatment
are those applicable to hernia. The sac must
be exposed, mobilized, opened, the contents
replaced, the sac ligated or firmly closed
and the redundant part excised. The hernial
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opening must then be supported by a line
of sutures in the margins of the uterosacral
ligaments, and approximation of the card
inal ligaments. It is also important to con
tinue this line of support by approximation
of the perirectal fascia out to the perineal
body.
It cannot be too strongly emphasized that
in all vaginal reparative operations one
must be constantly aware of the possible
presence of an enterocele. Upon occasions
it is necessary to open the cul-de-sac before
one can rule out its presence. Once discov
ered it is of primary importance to care
fully dissect the entire sac well up to its
base, freeing the peritoneum in its complete
circumference. It must then be closed com
pletely at that level, either by interrupted
chromic catgut sutures or by a purse-string
suture of similar type. These are best placed
from within the lumen of the sac and very
often it is safer to use more than one layer,
or more than one purse-string to effect a
cure. The redundant portion of the sac
should always be completely excised up to
the closed end.
In cases of prolapse with enterocele that
are being treated by the Manchester tech
nique, or in other instances where the uter
us is not removed, the purse-string suture
should be anchored to the posterior surface
of the upper cervix, and the uterosacral lig
aments should be joined together in the
midline over the occluded sac.
In vaginal hysterectomy with the uterus
removed, before closure of the peritoneum
is made it is most important to grasp the
posterior fold of peritoneum and by trac
tion downward and backward to closely
examine the depth of the cul-de-sac by pal
pation and direct vision. In opening the
posterior pouch it is usual to keep the in
cision close to the cervix to avoid the rec
tum and by so doing it is sometimes pos
sible to completely overlook a sizeable
enterocele.
The usual technique for vaginal hyster
ectomy in our series has been that of
Campbell,20 in which the uterosacral liga
ments are sutured forward to the pubocervical fascia on their respective sides. The
edges of the ligaments are further brought
together by interrupted sutures from before
backwards to complete the support of the
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pelvic floor and occlude the possible enterocele. A purse-string suture, used to close
the peritoneum, is also tied about the two
uterosacral ligaments in their new position
to obliterate dead space above the liga
ments.
The most difficult of all cases on which
to procure a satisfactory result is that of
prolapse of the vaginal vault after abdom
inal or vaginal hysterectomy, or after an
otherwise successful operation for cystocele
and rectocele. It is usual in these cases to
find a higher incidence of medical compli
cations, cardiac disease, hypertension, dia
betes and bronchitis. Although the same
general principles for repair are required,
it is in these cases that the abdominal
approach may offer some advantage. This
is especially true if a functional vagina is
necessary, as the vaginal approach in such
a case uniformly results in a shortening of
the vagina.
C l in ica l D a t a

W e have reviewed a series o f 72 cases
of enterocele, prolapse of the vaginal vault
and cervical stump seen on our service at
The Montreal General Hospital over the
past five years. These patients have been
TABLE I .— T h e M o n t r e a l G e n e r a l H o s p it a l
1955 - 1959

Gynecological admissions................................
Abdominal operations.....................................
Vaginal operations...........................................
Dilatations and curettages (minor)...............

8241
2173
696
3031

treated by 15 members of the attending
and resident staffs. The immediate results
have been satisfactory, with only two recur
rences in these cases, but w e are quite
aware that the follow-up period is too short
for final assessment, and judging from our
experience with the late results of former
similar cases, some of the immediate “cures”
will eventually experience recurrences. W e
estimate the recurrence rate in these re
pairs to be from 5% to 8% .
During the period 1955-59, among 8241
admissions to the gynecology service, there
were 423 cases of birth trauma of all kinds.
Of these, 48 (11.3% ) were classified as
enterocele, 16 (3 .8 % ) as prolapse of the
vaginal vault and 8 (1 .9 % ) as prolapse of
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TABLE II. — B irth T r a u m a 1955 - 1959

No. of
patients
All types................................
Enterocele..........................
Prolapse vaginal vault. . . .
Prolapse cervical stump.. .

Percentage

423
48
16
8

11.3
3.8
1.9

72

17.0

the cervical stump. The combined number
of 72 cases comprised 17% of the total
cases of birth trauma.
TABLE II I .— A ge I ncidence
Average age: 58.9 years (37-82)
No. of
patients Percentage
30
40
50
60

-

40 years................
50 “ .................
60
“ .................
70 “ .................
Over 70 “ .................

.......

2

........

16

.......
.......
.......

16
29
9

2, 8
22 2
22 .2
40 3
12. 5

The ages of these patients ranged from
37 to 82 years, with an average age o f 58.9
years. The largest group (40.3% ) occurred
in the seventh decade with 75% o f the
patients falling into the postmenopausal
age group. It is usual to expect an increase
in vaginal relaxations after the menopause
when general tissue tone becomes poor and
associated systemic disease is more com 
mon.
TABLE IV.— P a r it y

Nulliparous........................
Parous................................
Para. 2 or more.................
Complicated delivery.......

No. of
patients

Percentage

67
56
17

7
93
77
25.3

Only five patients were nulliparous and
they all had enteroceles. Three o f these
were virginal unmarried women with typi
cal congenital-type narrow sacs extending
well down into the rectovaginal septum.
Seventy-seven per cent of the parous pa
tients had had more than two full-term
children, the maximum number of deliver
ies being 10. The high incidence of these
conditions following pregnancy and the
trauma of delivery is further emphasized
by the fact that over 25% of the patients
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had recorded complicated labours and de
liveries.
One of the most interesting aspects of
the study was the high incidence of pelvicabdominal operations which preceded the
occurrence of cul-de-sac herniation. Of the

TAB LE IX .— E n t e r o c e l e
Percentage
Congenital.........................................
Acquired.............................................
Enterocele on ly.............................
“
+ Rectocele...............
“
+ Cysto-rectocele.. .
“
“

TAB LE V.— P r e v io u s P e l v ic O p e r a t io n s

+ Prolapse................
+ Procidentia...........

6

3
45

94

5 )
13 >
16 )

70.8

8 I
6 j

29.2

Percentage
75
25

Y e s ......................... 54
N o ..........................
18
At the Montreal General
Hospital............................. . .
At other hospitals.................. .

29
36

T ota l............................ . .

65

44.6
55.4

total group of patients, 54 ( 7 5 % ) had had
65 previous pelvic operations, almost half
of these operations having been performed
at the Montreal General Hospital. Sixty per
cent of the operations were performed by
an abdominal approach and the remainder
by vaginal approach.
TAB LE VI.— A b d o m in a l O p e r a t io n s
Total abdominal hysterectomy............................
Subtotal hysterectomy...........................................
Suspension and fixation..........................................
O ther.........................................................................

20
11
7
1

T ota l..............................................................

39

T A B LE VII.— V a g i n a l O p e r a t io n s
Plastic repair............................................................
Vaginal hysterectomy and repair.........................
W atkins.....................................................................

10
15
1

T ota l..............................................................

26

The time lapse from the original opera
tion to the repair of the cul-de-sac hernia
tion was variable. In patients with enteroceles the extremes were four months to 40
years; in those with prolapsed vaginal
vaults the time lapse ranged from one to
T A B LE

V III.— E l a p s e d

T im e

P o s t o p e r a t iv e

Enterocele— 4 months to 40 years
5— within 1 year
11— within 5 years
Prolapse vaginal vault— 1 year to 36 years
4— within 1 year
5— within 5 years
Prolapse cervical stump— 6 years to 28 years

36 years, and in those with prolapsed cer
vical stumps it was from six to 28 years.
More detailed study o f the entire series
was carried out with reference to the three
groups already mentioned. Of the enteroceles only three were of the true congenital
type, although the percentage of the
acquired cases that were the result of a
congenital weakness can only be the subject
TAB LE X .— E n t e r o c e l e
Treatment
Repair enterocele + vaginal hysterectomy. . . .
13
Repair enterocele + anterior-posterior repair. . 18
Repair enterocele + posterior repair................
14
Repair enterocele on ly ...........................................
2
No treatment..........................................................
1

of speculation. Almost 71% of these were
associated with the vaginal relaxations of
cystocele and rectocele. The remainder
were found in patients with partial or com
plete uterine prolapse.
The management of these patients varied
with the associated conditions that were
present at the time. In each case the enter
ocele was repaired as a separate entity in
addition to the other operation performed
and the procedures were almost equally
divided between vaginal hysterectomy, an
terior and posterior colporrhaphy and
posterior colporrhaphy. One patient was
treated by pessary support because she also
suffered from leukemia, diabetes and heart
disease.
The results in this group of patients were
good, with only one recorded recurrence.
W e realize that the period of follow-up has
been much too short to consider that they
have all been permanently cured. The pres
ence of a shortening of tire vagina would
seem to be the result of effecting a cure as
it was recorded in the follow-up examina
tion of at least 25%. Although this finding
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TABLE X I.— E n t e r o c e l e

T A B LE X IV . — P r o l a p s e V a g in a l V a u l t

Results

Cured ? .....................................................................
Recurred...................................................................
N ot treated..............................................................

46
1
1

was not recorded in an additional 30% , it
is reasonable to estimate that at least half
of these had comparable results. W e con
clude that it occurs in about 40% of cases
and of course, in many elderly patients, it
is of little importance.
In the 16 cases recorded as prolapse of
the vaginal vault, 10 followed total hyster
ectomy and five followed vaginal removal

Treatment
Vaginal repair...................................................
Abdominal repair............................................
Le F o r t .............................................................
N on e...................................................................
Result— cured ? ........................................................

12
1
1
2
14

10
5

eventual cure. She had had a uterine sus
pension performed at the age of 37 years
for prolapse, a subtotal hysterectomy at the
age of 42, an anterior and posterior colporrhaphy with removal of the cervical
stump at 46 years of age and finally an
abdominal repair of enterocele and pro
lapse of the vaginal vault at the age o f 47.
At present, four years after the latter opera
tion, she remains cured with a good func
tional vagina.
The cases of prolapsed cervical stump
all followed subtotal hysterectomy, only
one having an associated vaginal plastic
performed at the same time. The presence

1

T A B L E X V .— P r o l a p s e C e r v i c a l S t u m p

TAB LE X II.— P r o l a p s e V a g i n a l V a u l t
16 cases

Followed total hysterectomy (abdominal)
(7 - 32 y e a rs)..................................................
Followed vaginal hysterectomy...........................
Followed (1) Suspension
(2) Subtotal hysterectomy
(3) Anterior-posterior repair + stump
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8 cases

of the uterus. It was a late complication in
the abdominal group; no case occurred
within seven years of the primary opera
tion and the average was 12 years. All cases
of prolapse following vaginal hysterectomy
were recognized within five years of the
first operation, four of them within the first
year. W e believe that in these cases in
sufficient vaginal vault tissue was removed
in an effort to preserve a deep, functional
vagina. The presence of diabetes in three
of these patients may have influenced healT A B L E X III. — P r o l a p s e V a g in a l V a u l t
A lone.........................................................................
With rectocele.........................................................
With cysto-rectocele..............................................
With cystocele........................................................
With enterocele.......................................................

1
1
9
3
2

ing, although every effort was made in all
cases to control hyperglycemia. Fourteen
of these patients remain cured; two were
not treated. Twelve were treated by va
ginal repair, one by a Le Fort operation
and one by abdominal repair.
The latter patient appears in all three
groups, as she ran the gamut of four opera
tions over a period of 10 years before

All followed subtotal hysterectomy
(6 - 28 years)
All with cysto-rectocele
All treated— Vaginal plastic + excision stump
Result— cured ?. . . . 7
Recurred...................

1

of some degree of cysto-rectocele at the
time of the hysterectomy was quite prob
able, as it was found in all of the
cases. Contrary to reports in the literature,
in our series, prolapse of the cervical stump
was a relatively late occurrence, appearing
from six to 28 years postoperatively. All of
these cases were repaired vaginally with
excision of the cervical stump. Only one
recurred, the case already detailed above.

C onclusions
The common occurrence of enterocele
and hernia of the cul-de-sac demands the
attention of all gynecologists.
Although the majority of cases seem to
occur as a result of the trauma of par
turition, a congenital abnormality may be
the primary cause.
The diagnosis and the basis of treatment
is discussed.
The clinical data on 72 cases are re
corded.
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Le tractus genital feminin est le siege de
nombreuses formes de prolapsus; le plus souvent,
ceux-ci sont la suite du traumatisme de l’aecouchement; un groupe beaucoup moins important
est sans relation avec la parturition et semble
consecutif a des facteurs de faiblesse congenitale;
enfin, toutes sortes d’interventions chirurgicales,
abdominales ou vaginales peuvent jouer un role
dans leur apparition.
D e nombreux termes sont utilises pour designer
des malformations tres semblables: hemie du culde-sac de Douglas, prolapsus de la voute vaginale,
prolapsus du moignon cervical, prolapsus vaginal
posterieur, enterocele posterieure. Des considera
tions anatomiques peuvent aider a comprendre
letiologie de ces troubles: le septum recto-vaginal
est forme par la fusion de lames peritoneales ventrale et dorsale sur une hauteur qui peut varier,
ce qui explique les differences observees cliniquement dans la profondeur du cul-de-sac de
Douglas. II existe done un point faible dans le
bassin feminin, predisposant aux hemies.
L’accouchement lui-meme, specialement les
accouchements difficiles ou compliques de ma
noeuvres operatoires, peut provoquer un affaiblissement de la partie superieure de la cloison rectovaginale: le resultat sera une hernie en arriere du
col, entre les ligaments utero-sacres. Ce processus
sera aggrave par les accouchements ulterieurs.
D e plus, toute augmentation anormale de la
pression intra-abdominal (epanchement d’ascite,
tumeurs, obesite) aboutira au meme resultat.
Dans certain cas, il faut admettre la possibilite d’une faiblesse congenitale des tissus: ce con
cept est encore mal compris, mais il explique les
prolapsus que Ton observe chez les nullipares. Le
renversement du canal vaginal apres hysterectomie
releve de la meme cause: cette inversion n’est pas
due a l’intervention, mais a une faiblesse preexistante et souvent masquee par la presence d’un
gros uterus.
D u point de vue diagnostique on s’accorde a
reconnaitre un type “ congenital” et un type
“ acquis” . Les symptomes de l’enterocele sont une
sensation de pression dans le bassin et de “ manque
de support” . Bien trop frequemment le diagnostic
n’est fait que lors de l’intervention.
Pour ce qui est du traitement, il est essentiel
d’adapter la technique operatoire a chaque cas
particulier. Plusieurs procedes ont ete proposes;
dans l’opinion de l’auteur, le meilleur est une
modification de l’intervention par voie vaginale
de Ward. Les principes generaux a respecter sont
ceux de la cure de hemie: il faut exposer le sac,
l’ouvrir, reduire le contenu et le ligaturer. L ’orifice
herniaire sera referme par une ligne de sutures
dans les bords des ligaments utero-sacres, et par
le rapprochement des ligaments cardinaux.
Le present article se termine par la revue de 72
cas d ’enterocele et de prolapsus soignes a l’Hopital
General de Montreal pendant les cinq dernieres
annees. Les resultats de cette etude statistique sont
donnes sous forme de tableaux.
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SURGICAL DISEASE IN PREGNANCY

ACUTE SURGICAL DISEASE OF THE ABDOMEN COMPLICATING
PREGNANCY”
R. A. MACBETH, M.D., F.R.C.S.[C],t Edmonton, Alta.

A 23-y e a r -old girl in the eighth month of
her third pregnancy reports to the emer
gency ward at 8 o’clock in the morning
complaining of moderately severe abdom
inal pain. Her previous pregnancies have
been uneventful and her past history non
contributory; in fact, she has always en
joyed good health. Review of the chart, in
retrospect, reveals a rather cursory initial
history and examination, as a result of
which no definitive diagnosis is reached.
In this history one recognizes an unwritten
but implied belief that a pregnant woman
has some mysterious right to abdominal
pain and vomiting which defies medical
explanation. Eight hours later the patient
is complaining of severe pain and examina
tion reveals an elevated pulse rate and
marked abdominal tenderness. Concern for
her welfare is now apparent from the fre
quent progress notes and from the consul
tant’s report that a diagnosis of abruptio
placenta must be considered. A further de
lay of six hours follows during which
emergency blood and radiological examina
tions are obtained. During this interval the
pulse rate rises to 120 per minute, the tem
perature to 102 °F. and the abdomen be
comes slightly distended, with generalized
rigidity, tenderness, rebound tenderness
and absent bowel sounds. At laparotomy
two hours later the abdomen is reported to
be “full of pus” and the gangrenous appen
dix to have perforated at its base.
While such a case may be a relatively un
common surgical experience, it is none the
less a factual one and doubtless accounts
for the healthy respect with which the
medical profession views acute surgical
disease of the abdomen complicating preg
nancy.

“ Presented at the Annual Meeting of the Manitoba
Division of the Canadian Medical Association,
September 26, 1960, and the Annual Meeting of
the Saskatchewan Division of the Canadian M ed
ical Association, October 21, 1960.
tProfessor of Surgery, Faculty of Medicine, Uni
versity of Alberta.

The present review began in the four
active treatment hospitals in the city of
Edmonton as a 10-year survey of acute
surgical disease of the abdomen during
pregnancy. Unfortunately, complete coding
of such cases was not carried out in
all hospitals throughout this entire period.
The cases therefore have been drawn from
23 cumulative hospital years and represent
59,758 confinements (Table I ).
T A B LE I.— C a se s R e v i e w e d
Hospitals
(Edmonton, Alta.)
University of Alberta
Royal Alexandra........
Edmonton General. . .
Misericordia................

Period

Years

Number of
deliveries

1950-1959
1955-1959
1955-1959
1957-1959

10
5
5
3

16,243
26,322
10,767
6,426

23

59,758

A cute A ppendicitis

Acute appendicitis was the commonest
extragenital cause of an acute surgical ab
domen
developing during pregnancy
(Table II). In this series o f 98 patients
T A B L E II.— E x t r a g e n it a l A c u t e S u r g ic a l
D is e a s e o f t h e A b d o m e n d u r i n g P r e g n a n c y

(98 Cases)
Appendicitis (clinical diagnosis)...........................
Cholecystitis.............................................................
Hernia........................................................................
Bowel obstruction...................................................
Pancreatitis...............................................................
Ureteric calculi.........................................................
Acute malignancy....................................................
Peptic ulcer...............................................................
Ulcerative colitis......................................................
Acquired hypertrophic pyloric stenosis................
Perforation of the ileum.........................................

50
20
7
6
4
4
2
2
1
1
1

with surgical disease of the abdomen, al
most all of whom underwent operation, 50
of the operative procedures were carried
out with a preoperative diagnosis of acute
appendicitis.
The analysis of these cases as to the final
pathological diagnosis is of considerable
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with acute appendicitis was 22.4 years and
their parity is illustrated in Fig. 1. It is of
(50 Cases)
interest to note that 70% of the cases
Acute suppurative or gangrenous appendicitis.. 30 occurred during the first two pregnancies.
(a) Without perforation....................... 25
(b) With perforation............................ 5
Subacute appendicitis........................................... 5
Diagnosis
Acute or subacute periappendicitis.................... 4
Normal.................................................................... 11
The
diagnosis of acute appendicitis
(a) Normal............................................. 9
occurring during the first and second
(b) Obliterative fibrosis........................ 2
trimesters of pregnancy appeared to offer
interest (Table III). In 30 cases acute sup no great difficulty in this series. The typical
purative, ulcerative or gangrenous appen story of vague periumbilical or epigastric
dicitis was present, and in five of these pain, later increasing in intensity, local
frank perforation had occurred with gen izing in the right lower quadrant and asso
eralized peritonitis from which Escherichia ciated with anorexia, nausea and often
coli was cultured. In 11 cases the appendix vomiting, appears on the charts with mon
must be looked upon as being innocent as otonous regularity. The physical findings
the cause of abdominal pain, the pathologi too were not dissimilar from those observed
cal report describing a normal appendix in the non-pregnant state. Right lower
quadrant tenderness was constant and al
in nine and obliterative fibrosis in two.
most
invariably associated with rebound
The incidence of acute appendicitis com tenderness.
sign was frequently
plicating pregnancy has been given as 1 in recorded as Rovsing’s
being positive. It is said that
1200 cases by Philpott13 on a basis of 7147 muscle-guarding
or absent in
obstetrical cases studied at the Royal Vic these cases becauseis ofminimal
the
stretching
the
toria Hospital in Montreal. Hamlin, Bart abdominal wall that accompanies ofpreg
lett and Smith6 reported an incidence of nancy.5 In the 11 charts in this series in
1 in 2300 cases based on their observations
this finding was specifically men
on 92,772 deliveries at the Boston Lying-In which
tioned
it
minimal or absent in five and
Hospital. The incidence in the present moderatewas
to
marked
in six.
series is 1 in 1992.
The average age of this group of patients

TABLE III. — A

p p e n d e c t o m y d u r in g

P regnancy

P a t h o l o g ic a l D ia g n o s is

TABLE IV.— A

p p e n d e c t o m y d u r in g

P regnancy

O n s e t o f D is e a s e

First Second Third
Trimester Trimester Trimester

Acute appendicitis
Unperforated........ 9
Perforated............
Subacute appendicitis 2
Periappendicitis. . . . 2
Normal...................... 5
Total............. 18

13
2
1
5
21

3
5
1
i
i
ii

While the diagnosis of acute appendici
tis was invariably made during the course
of the initial hospital examination when
this disease occurred during the first two
trimesters, this was not the case in the last
trimester of pregnancy. It is usually stated
that acute appendicitis occurs most fre
quently in the first six months of gesta
tion,714 but in this series there was little
Fig. L—Incidence of acute appendicitis accord indication of such a predilection (Table
IV). One feature of acute appendicitis
ing to stage of pregnancy in 26 cases.

July 1961

SURGICAL DISEASE IN PREGNANCY

occurring in the last trimester is however
obvious, namely, the frequency with which
it tends to progress to perforation and gen
eralized peritonitis before therapy is initi
ated. There were eight cases of acute ap
pendicitis in the third trimester, of which
five had perforated and, in this series at
least, all cases of perforated appendicitis
occurred in the last trimester. A possible
reason for this is apparent when one anal
yzes the charts, for while the average in
terval between the onset of symptoms and
operation was 20.6 hours in the unperfor
ated cases, it was invariably over 48 hours
in those with perforation. It would be
grossly unfair to imply, however, that this
delay was invariably due to procrastination
on the part of the attending physician,
for in three of the five cases the patient
presumably misinterpreted the symptoms
as being a normal accompaniment of late
pregnancy and reported only when peri
tonitis was established. The difficulty that
the physician may encounter in establish
ing a diagnosis of appendicitis close to
term is illustrated by the case from this
series that was used to introduce this pres
entation.
The white blood cell count and differen
tial count are said to be of little help in
the diagnosis of appendicitis in pregnancy
because of the physiological leukocytosis
that accompanies pregnancy.8 While we
would agree that a white blood cell count
is seldom necessary in order to establish a
diagnosis of appendicitis in any patient,
there was a definite trend towards higher
counts in the patients with acute appendi
citis as compared with the “normal” con
trols in this series. The average count in
20 cases of acute appendicitis in which it
was recorded was 16,500 per c.mm. with an
average of 87% polymorphonuclear leuko
cytes. The average leukocyte count in the
11 “normar cases was 12,800 per c.mm.
with an average of 80% polymorphonu
clear leukocytes. In none of the “normal”
cases did the count exceed 16,500, while
counts in seven of the acute appendicitis
cases exceeded this figure. We do not feel,
however, that the white blood cell count is
a necessary or even a particularly useful
aid to the diagnosis of appendicitis in preg
nancy.
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Treatment
There is general agreement4' 9’ 14 that
signs and symptoms suggestive of acute
appendicitis make early exploration man
datory in the pregnant female. Many patho
physiological changes inherent in the preg
nant state have been recorded as favouring
a more rapidly progressive and fulminating
course for intra-abdominal inflammatory
disease associated with pregnancy.4’ 14 The
mortality and morbidity of acute appendi
citis during pregnancy arises from procras
tination and delay.
In this series the McBurney incision was
favoured and was used in half of the 50
cases. We personally favour this incision,
particularly where the diagnosis is, reason
ably assured. The operative notes often
indicated that “the incision was made at a
slightly higher level than normal because
of the complicating pregnancy”, but the
anatomical position of the appendix was
not recorded in sufficient detail to confirm
the study of Baer, Reis and Arens1 who
reported that the appendix is displaced up
wards and laterally and undergoes a coun
ter-clockwise rotation with the progress
of pregnancy.

Prognosis
There was no maternal mortality in this
series, although the increased morbidity of
appendiceal perforation is indicated by the
average hospital stay of 14.7 days for this
group as compared with an average of 6.2
days for the cases of acute unperforated
appendicitis.
The fetal loss in the entire series is sum
marized in Table V. The two patients with
acute unperforated appendicitis
who
aborted in the first trimester did so on the
twelfth and fourteenth postoperative days
after they had been discharged. Neither
had aborted during previous pregnancies.
The single patient who aborted in the sec
ond trimester did so on the sixth postopera
tive day and had spontaneously aborted
two of three previous pregnancies.
Three of the five patients, with acute per
forated appendicitis went into premature
labour, but the fetus was salvaged in two
who had reached the seventh and eighth
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TABLE V.— A p p e n d e c t o m y

d u r in g

P regnancy

S u m m a r y o f F e t a l L oss

Acute appendicitis
Unperforated.. . .
Perforated..........
Subacute appendicitis
Periappendicitis........
Normal.......................
T otal...............

First trimester

Second trimester

Number Aborted

Number Aborted

2

9
—

—

2
2
5
18

1
4

21

—

months of gestation. In the other case, fetal
loss occurred at seven months’ gestation.
Fetal loss also occurred in two other
patients undergoing appendectomy in the
first trimester.
In the “normal appendix” case the record
is of interest. This 19-year-old primipara
was operated upon at six weeks’ gestation
for severe right lower quadrant pain of
two-and-a-half days’ duration with typical
physical findings of a right lower quadrant
inflammatory process. At operation the
appendix was normal but the right ovary
contained a cyst “the size of a tangerine”.
The patient was known to be pregnant and
the possibility of a cystic corpus luteum
was entertained by the competent gynecol
ogist in attendance. However, he considered
the ovarian mass to be “most certainly” a
follicular cyst and it was removed. The
pathological report indicated that it was a
luteal cyst of the ovary. The patient began
to have lower abdominal cramps the day
after operation and passed a complete sac
three days later.
In the single case of acute periappendi
citis occurring at eight months’ gestation,
operation precipitated labour but a viable
fetus was obtained.
C h o lecy stic D isease

It was impossible from the material avail
able for this study to determine the inci
dence of cholecystic disease occurring dur
ing pregnancy. Many, if not most, cases so
diagnosed with or without radiological con
firmation of disease were not coded in a
manner to make them consistently ac
cessible for analysis if conservative manage
ment was the only form of therapy insti
tuted. It is generally agreed in the litera
ture5’ 14 that a conservative approach to

Premature
labour

_

—
1

11

4

—

2
1
5

1

Number
3
5
1
1
1

1

13
—

Third trimester

—
—

Fetal
loss
—

1

3
—

—

1
—

—

—
1

acute cholecystitis occurring during preg
nancy is desirable and that operation
should be reserved for those patients failing
to respond to such a regime, or for those
who manifest complications such as per
foration, empyema, common bile duct ob
struction or concomitant pancreatitis. In
chronic recurrent cholecystitis, interval
postpartum cholecystectomy is favoured.
Diagnosis
The diagnosis of cholecystic disease
occurring during pregnancy appears to
present no special features apart from those
commonly seen in the non-pregnant
female.
In so far as surgery directed to the bili
ary tract during pregnancy is concerned,
Stone and Folsome14 make a strong plea
for conservatism on the basis of:
1) The technical difficulties of biliary
surgery in the presence of a gravid uterus.
2) The excellence of the prognosis for
subsidence of the acute attack with con
servative management.
3) The high incidence of termination of
pregnancy associated with the combina
tion of intra-abdominal suppuration and
biliary tract surgery.
In view of the widespread acceptance of
the philosophy of conservatism in this con
dition, we were somewhat surprised to find
that in 20 cases of the present series opera
tion was carried out for inflammatory dis
ease of the gallbladder during pregnancy.
The patients were older than those who
underwent appendectomy, the average age
being 30.25 years. The relation of parity
is also interesting and is compared in Fig.
2 with that of the group undergoing appen
dectomy.
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with cholelithiasis. In one patient a normal
gallbladder without stones was removed.
In the remaining patient, in whom the
clinical and the operative diagnosis was
acute cholecystitis, cholecystostomy only
was carried out and no tissue was available
for study. Two patients had slight jaundice
on admission to hospital.
T reatment
The operative procedures carried out in
these 20 cases are summarized in Table
VII. The magnitude of many of these proFig. 2.—Relation of parity to disease.

TA B L E V II.— B i l i a r y T ract S u r g e r y

d u r in g

P reg n an cy

Indications for Operation

P rocedures

The indications for surgery in this series
appear to be somewhat broader than those
described in the literature, and are sum
marized in Table VI. It is probable that
TA BLE V I.— B il ia r y T ra ct S u r g e r y

Cholecystostomy......................................................
Cholecystectomy......................................................
Cholecystectomy and appendectomy..................
Cholecystectomy and exploration common duct
Cholecystectomy, appendectomy and
exploration common duet...................................

1
7
6
5
1

cedures is of interest in connection with
the prognosis for fetal survival in the
group.

d u rin g

P r eg n a n c y

(20 Cases)
Average Age: 30.25 Years
I n d ic a tio n s

fo r

O per a t io n

Prognosis

Increasing recurrences;
moderately acute onadmission.......................
10
In this group of 20 patients, one remains
Increasing recurrences;
not acute on admission..........................................
6 lost to follow-up. There was no maternal
Moderately acute........................................................
2 mortality. Sixteen patients continued to
Acute..............................................................................
2 full-term delivery of a viable healthy child.

the number of biliary tract operations does
not accurately reflect the normal incidence
relative to the number of deliveries in these
same hospitals over the same period of
time, for only eight of 20 patients were
from Edmonton and would normally be
confined in a hospital in that city.
The assessment of the acuteness of the
disease, as recorded in Table VI, is a clin
ical one. Pathologically, 16 cases were
classified as chronic cholecystitis, one as
subacute cholecystitis and one as acute
cholecystitis; all of these were associated

Fetal loss occurred in three cases (T able
V III). In one of these, a 21-year-old multi
para in the third month of gestation, abor
tion occurred on the day of cholecystec
tomy. Her previous pregnancies had all
gone to term. The other two patients were
both multipara who had previously aborted
on one occasion, and following the biliary
tract surgery, abortion occurred after an
interval of two months in one and after
three months in the other. In these two
cases there is, therefore, reasonable doubt
as to the causal relationship between the
surgery and the fetal loss.

TA BL E V III.— B il ia r y T r a c t S u r g e r y
S um m ary

First trimester

of

d u r in g

P reg n an cy

F e t a l L o ss

Second trimester

T hird trimester

Nximber

Aborted

N um ber

Aborted

Num ber

8

2

8

1

3

P rem ature
labour
0
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H e rn ia

In this series herniorrhaphy was per
formed on seven occasions during preg
nancy. Four of the hernias were inguinal
and three umbilical. An apparent paradox
exists in the relation of inguinal hernia to
pregnancy.2 ,10 Some hernias, manifest in
the pregravid period, disappear as preg
nancy progresses, presumably due to dis
placement of the viscera normally present
in the sac, away from its ostium, with en
largement of the gravid uterus. In other
cases defects which were not apparent in
the pregravid state became manifest dur
ing pregnancy only to regress following de
livery. Laval and Theodore10 draw atten
tion to the fact that not all inguinal masses
occurring during pregnancy are hernias,
and mention among the other causes of
such a mass the occurrence of engorgement
of veins in the inguinal canal. One such
case, treated surgically, was noted in ob
taining material for this review but has not
been included since no urgent indication
for intervention existed.
There is general agreement in the litera
ture that the presence of an inguinal or
umbilical hernia is not an indication for
operation in the pregnant woman.2’ 10 The
patient should be made aware of the poten
tially serious complications of the lesion,
should be watched with care, and sub
jected to immediate operation should incar
ceration or strangulation supervene. Only
one patient in this series fulfilled these re
quirements for operation. This was the case
of a 38-year-old multipara of four months’
gestation, who noted an exquisitely tender
mass at the umbilicus of four days’ dura
tion, which was associated with vomiting
on the day of admission. At operation infarcted omentum in an umbilical hernial
sac was resected and a Mayo-type repair
was effected. Pregnancy continued unevent
fully to term.
In the remaining six cases the indication
for operation appears to have been increas
ing local pain and discomfort, although in
no case was this severe. Five of these pa
tients went on to full-term normal delivery,
while the sixth, a 24-year-old multipara in
her sixth month of gestation, aborted three
days after repair of a small umbilical her
nia.
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During the period of this study in one of
these hospitals (U.A.H.) there were nine
patients whose charts recorded that an inguinal or umbilical hernia was observed
during pregnancy, but in whom pregnancy
was permitted to continue to term. Following delivery, after an average interval of
five days, surgical repair was accomplished
in these cases without complication. How
ever, in spite of the apparent facility with
which herniorrhaphy may be accomplished
in the early postpartum period, it is, our
observation that better tissue is available
for repair if complete puerperal involution
is allowed to occur before operation is performed.

9

9
9
9
■
■
4
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I ntestin al O bstruction

Intestinal obstruction is fortunately a
rare complication of pregnancy2’ 8’ 10’ 12 for
it carries a grave prognosis. Hansen8 in
1941 stated that among the cases reported
in the English literature there was a maternal mortality of 31.25% and a fetal mor
tality of 57%. More recent publications
would suggest that this gloomy prognosis
has been much improved in the last 20
years, but no extensive recent review has
come to hand.
Statistics for the province of Alberta
gathered by the Maternal Mortality Com
mittee of the Alberta Division of the Cana
dian Medical Association record 186 ma
ternal deaths in 327,809 confinements in the
10-year period from 1950 to 1959. Deaths
due to extragenital acute surgical disease
of the abdomen accounted for only four of
the 186 maternal deaths and, of these,
three were due to small bowel obstruction.
The one remaining maternal death was a
case of perforated appendicitis with peri
tonitis. None of these maternal deaths
occurred in the series reported here.

,,
;
f

j

j
.

k
4

,
*
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Diagnosis

The diagnosis of intestinal obstruction
occurring during pregnancy appears to con
stitute the major hazard in the successful
management of the patient. Colicky abdominal pain, abdominal distension, vomiting
and constipation are complaints common
to both pregnancy and intestinal obstruction. Since intestinal obstruction com-

<*■
*
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TABLE I X . — I n t e s t in a l O b s t r u c t io n

Prognosis

d u r in g

P regnancy

(6 Cases)
Average Age: 30 Years
Pregnancy: First to Seventh
Gestation: 4 to 6k£ Months: Average 5.6 Months
E t io l o g y

Adhesive bands......................................................
Small bowel intussusception................................
Pregnancy ileus......................................................
Abdominal pregnancy...........................................
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3
1
1
1

monly occurs in the latter part of gestation
it is not surprising that these symptoms are
often initially dismissed as indicating the
onset of early labour. This tetrad demands
careful consideration at any stage in preg
nancy. A past history of an intra-abdominal
surgical procedure should increase one's
suspicion, as approximately one-half of the
cases of intestinal obstruction are due to
adhesive bands (Table IX ).3 Suspicion
once aroused should lead to a careful inter
rogation of the patient with regard to the
rapidity with which distension developed,
the nature of the vomitus and the occur
rence of passage of flatus. Examination of
the abdomen must be painstaking and de
tailed, and special attention should be paid
to the presence of high-pitched bowel
sounds and signs of peritoneal irritation.
Where the diagnosis is in doubt reassess
ment at frequent intervals is essential. The
relation of the cramping pain to peristaltic
rushes on the one hand or to palpable
uterine contractions on the other may assist
in this difficult differentiation. Plain
roentgenographs of the abdomen, supine
and erect, will prove to be the most useful
laboratory aid to diagnosis.
T reatment

The management of intestinal obstruc
tion in pregnancy in no way differs from
that recommended in the non-pregnant
patient. The frequency with which resec
tion of non-viable bowel is found neces
sary and the difficulty encountered in the
preoperative separation of a simple from a
strangulating obstruction in the pregnant
patient does, however, necessitate a more
aggressive surgical approach than in the
non-gravid person.

In this series there was no maternal
mortality. Four of the six patients went to
full term and delivered a normal child in
spite of the fact that in two cases gangren
ous bowel required resection at the time of
laparotomy. The patient with pregnancy
ileus10 underwent two operations within a
week of admission, subsequently contracted
a wound infection and went into premature
labour three weeks after her second opera
tion, delivering a 3 lb. 4 oz. viable fetus
at seven months’ gestation. The only fetal
loss occurred in the patient with abdominal
pregnancy in which the fetus was removed
at laparotomy during the fifth month of
gestation. This was the only case in this
series in which conservative measures
proved effective in controlling the obstruc
tion.
A c u t e P a n c r e a t it is

The incidence of acute pancreatitis com
plicating pregnancy, as distinct from that
in the puerperium, is recorded by Langmade and Edmundson11 as 1:5798 preg
nancies. These authors presented six such
cases and reviewed the 53 acceptable cases
in the literature to that date (1951). In
the present series, there were four cases, an
incidence of 1:14,939 pregnancies.
In view of the paucity of recorded cases
of this disease the essential features of our
four cases will be reviewed.
C ase l.-R .A .H . No. M12068.—This 29year-old woman was admitted to hospital on
June 16, 1954, at 31 weeks’ gestation in her
first pregnancy. She had an 18-hour history
of epigastric pain without radiation, which was
associated with nausea and vomiting. Examin
ation revealed only epigastric tenderness. Five
hours after admission she complained of con
tinuous right abdominal and loin pain with
evidence on examination of intense peritoneal
irritation in the right lower quadrant.
Emergency laparotomy was performed with
a preoperative diagnosis of appendicitis, but
acute hemorrhagic pancreatitis was readily
apparent. No surgical procedure was carried
out. Her postoperative serum amylase level
was 200 Somogyi units.
After an initially stormy convalescence she
progressed uneventfully to term and delivered
a healthy child.
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In the subsequent six months she suffered
four similar attacks of short duration, and
cholecystectomy and removal of three stones
from the common bile duct was accomplished
without difficulty. Her subsequent course was
uneventful.
C a se 2.— U.A.H. No. 89379.— This 28-yearold woman, gravida VI, whose last menstrual
period was on October 31, 1955, was first
admitted to hospital on January 29, 1956, with
acute epigastric pain radiating to the back.
Cholecystogram, barium meal and serum amy
lase level were all normal and she was dis
charged undiagnosed.
The patient was readmitted with recurrent
symptoms one month later at which time the
serum amylase level was 914 Somogyi units.
She responded to a conservative regimen.
Readmission with an acute recurrence on
April 18, 1956, associated with marked pro
gressive abdominal tenderness, led to cholecystojejunostomy the following day. Her con
valescence was uneventful.
On August 8, 1956, full-term delivery of a
normal child occurred.
On December 4, 1956, cholecystectomy,
splenectomy and excision of the body and tail
of the pancreas was performed as three recur
rent attacks had occurred in the interval since
delivery.
On December 12, 1958, at which time she
entered hospital for treatment of a protruded
intervertebral disc, the patient reported that
she had had no further episodes of abdominal
pain.
C a se 3.— U.A.H. No. 163661.— This 25year-old woman, gravida I, whose last men
strual period was on May 3, 1957, entered
hospital on November 13, 1957, with a twoday history Of epigastric pain and vomiting.
The white blood cell count was 19,250 per
c.mm., total serum bilirubin 5.31 mg. % and
serum amylase level 940 Somogyi units. On a
conservative regimen for acute pancreatitis her
symptoms subsided only to recur in a more
severe form in one week. On November 21,
1957, cholecystostomy was performed. Con
valescence was uneventful.
On January 28, 1958, she was readmitted
with recurrent symptoms and a serum amylase
of 1000 Somogyi units, but she rapidly re
sponded to a conservative regimen.
On February 5, 1958, she was delivered of
a healthy child at term. On February 14, 1958,
Cholecystectomy and exploration of the com
mon duct was carried out and after a stormy
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course she was discharged on her eighteenth
postoperative day.
C ase 4.— U.A.H. No. 184005.— This 21year-old woman, gravida IV, was first ad
mitted on August 4, 1959, at which time she
was not pregnant. She gave a history of five
severe attacks of epigastric and back pain over
the course of the previous three years, two of
which occurred in the postpartum period. Her
most recent attack, which preceded admission
by seven weeks, was associated with jaundice.
Examination revealed a firm smooth non
tender mass in the mid epigastrium. Serum
amylase studies were normal but she mani
fested mild diabetes mellitus. She was dis
charged on a conservative regimen with a
diagnosis of subsiding acute pancreatitis and
possible pseudocyst formation.
On Octover 18, 1959, she was readmitted.
She had had no menstrual period since the
birth of her last child and it was now estab
lished that she was three months’ pregnant.
Shortly before this admission she had suffered
a recurrent attack of severe abdominal pain.
At laparotomy on November 3, 1959, the
diagnosis of relapsing acute pancreatitis was
confirmed and cholecystectomy, after opera
tive cholangiography, was performed. Con
valescence was uneventful and she was re
turned to the care of her own doctor with the
suggestion that pregnancy be interrupted and
sterilization be carried out. This was subse
quently accomplished uneventfully.

It is apparent from a study of these four
cases that the triad o f epigastric pain,
nausea and vom iting, especially if associ
ated with epigastric tenderness, occurring
during pregnancy demands consideration
of acute pancreatitis as th e possible etiolog
ical factor. T h e diagnosis can be confirmed
relatively simply in the early stages of the
disease by the dem onstration of elevated
serum am ylase levels. A conservative
regim en sim ilar to th at recom m ended for
acute pancreatitis in the non-pregnant per
son is the treatm ent of choice. T h e neces
sity of perform ing operative decompression
of the biliary tract during pregnancy in two
of the four patients in this series would
suggest that conservative measures alone
are frequently inadequate. T h ere was no
m aternal m ortality in this small group and
it is surprising th at the only fetal loss that
occurred w as the result o f planned thera-
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pentic interruption of pregnancy recom
mended
because
of
the
recurrent
episodes of pancreatitis. All three pa
tients permitted to go to term had subse
quent definitive surgical procedures on the
biliary tract and in both of those in whom
a significant interval occurred between de
livery and the second procedure, recurrent
acute attacks occurred in the puerperium.
M iscellaneous C onditions

Eleven additional cases of acute abdom
inal disease complicating pregnancy were
encountered in this series. There were four
patients with ureteric calculi, all of whom
presented with typical symptoms and physi
cal findings and required surgical removal
of the stone for relief. Additional patients
were discharged from hospital undelivered
with a diagnosis of ureteric colic due to
stone during the period reviewed, but the
diagnoses must be considered unconfirmed
as the stones were never recovered, no
operation was performed and intravenous
pyelography studies were often equivocal.
In the cases included, stone removal was
accomplished by transurethral bucket ex
traction in three and by operative ure
terolithotomy in one. All patients went on
to normal full-term delivery.
There were two cases of duodenal ulcer.
One was classed as acute because of the
severity of the subjective complaint of pain,
although there was no evidence of perfor
ation. The other case was so classified be
cause recurrent hemorrhage resulted in
serious consideration being given to the
advisability of emergency gastrectomy.
However neither of these women was op
erated upon as the symptoms were satis
factorily controlled on a medical regimen
and the patients went on to normal fullterm deliveries.
There were two cases of intra-abdominal
malignancies that presented as acute
emergencies. One 34-year-old multipara
presented with symptoms suggestive of
acute cholecystitis with jaundice at five
months’ gestation. At laparotomy adeno
carcinoma of the ampulla of Vater was
found and pancreaticoduodenectomy was
performed. This patient aborted the day
after operation and died of extensive meta

static disease four months later. The sec
ond patient with malignant disease was a
36-year-old multipara who presented with
acute obstruction o f the left colon at two
months’ gestation. Biopsy of the sigmoid
lesion at the time of colostomy and hyster
otomy confirmed the diagnosis of adeno
carcinoma. The patient expired three
months after operation.
One interesting case of perforation o f the
ileum was encountered. This 18-year-old
primapara had undergone appendectomy
and excision of a Meckel’s diverticulum
at two weeks’ gestation, although preg
nancy was unsuspected at that time. Tw o
months later while in hospital for treat
ment of hyperemesis gravidarum she had
an acute episode o f abdominal pain with
physical findings suggestive of peritonitis.
Immediate laparotomy revealed perfora
tion of an ulcer of the ileum situated at
the point of surgical closure of the Meckel’s
diverticulum. Her subsequent convales
cence was uneventful. There were no fur
ther episodes of hyperemesis and she de
livered a normal infant at full term.
There was one patient who suffered an
acute recurrence of ulcerative colitis during
her first pregnancy after a remission that
had lasted six years. She responded well to
psychotherapy, bed rest, diet and cortisone
and subsequently carried on to term.
The last patient presented with vomiting
and abdominal pain suggestive of chole
cystic disease. Operation was undertaken
because of the persistence of, rather than
the severity of, the symptoms. The opera
tive findings were consistent with a diag
nosis of acquired hypertrophic pyloric
stenosis of the adult and a Ramstedt pro
cedure was performed with relief of symp
toms. Full-term delivery was uneventful.
Su m m a r y

and

C onclusions

Acute appendicitis is the commonest ex
tragenital cause of acute abdominal disease
ocurring during pregnancy. The tetrad of
abdominal pain, anorexia, nausea and pos
sibly vomiting in the pregnant woman re
quires immediate and careful assessment
in all trimesters if serious sequelae are to
be avoided. The diagnosis, relatively simple
in the first two trimesters, is progressively
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more difficult as term approaches and pro
crastination at this time is fraught with the
danger of perforation, maternal morbidity
(or even mortality), premature labour and
fetal loss. Abortion is more commonly asso
ciated with appendectomy in the first tri
mester than in the second, but a diagnosis
of acute appendicitis is an indication for
immediate laparotomy regardless of the
stage of gestation, an indication more
urgent in the pregnant than in the non
pregnant state. It is often said that laparo
tomy and removal of a normal appendix
carries no risk to either mother or child
during pregnancy. This statement might be
considered to be substantiated in this study
as long as removal of the appendix is not
accompanied by the removal of the corpus
luteum during the first trimester.
Cholecystic disease occurring during
pregnancy is usually considered to be ideal
ly treated by conservative measures and
we would agree with this attitude. It would
appear from this series, however, that sur
gery directed at the biliary tract does not
carry with it as grave a prognosis with
regard to maternal and fetal morbidity and
mortality as the literature would suggest.
Intestinal obstruction tends to occur dur
ing the latter months of pregnancy and
carries with it a grave prognosis. This
would appear to be largely due to delay
in diagnosis through confusion of the symp
tomatology with that of early labour.
Surgical intervention is more urgently in
dicated in intestinal obstruction in the
pregnant than in the non-gravid patient.
Acute pancreatitis occurs during preg
nancy with sufficient frequency that this
diagnosis must be considered in any pa
tient presenting with epigastric pain,
nausea and vomiting. The treatment is
primarily medical but biliary decompres
sion may be necessary during pregnancy
for control of the disease. Recurrent
attacks in the postpartum period frequently
necessitate further definitive surgery.
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Resum e

L’appendicite aigue est le principal syndrome
abdominal aigu que l’on voit survenir en meme
temps que la grossesse. L’ensemble des quatre
symptomes suivants: douleur abdominale, anorexic,
nausee et vomissements chez une femme enceinte
exige un examen immediat et attentif pour eviter
des sequelles serieuses. Le diagnostic, relativement simple dans les deux premiers trimestres,
devient peu a peu plus delicat au fur et a mesure
que l’on approche du tenne. Tout retard ou
toute meconnaissance de la maladie aggrave considerablement le pronostic pour la mere et l’enfant
a cause du danger de perforation. L’avortement
en relation avec l’appendicectomie se produit plus
frequemment dans le premier trimestre que dans
le second; cependant, un diagnostic d’appendicite
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aigue est une indication de laparotomie imme
diate, sans se preoccuper du stade de la grossesse.
D ’une fagon generale, l’appendicectomie semble
etre sans danger serieux pour la mere ni pour
l’enfant: ceci n’est vrai qu’a la condition formelle
que le corps jaune de l’ovaire ne soit pas touche
pendant l’operation.
Les cholecystites pendant la grossesse doivent
etre traitees de fagon conservative. II faut cependant reconnaitre qu’il ressort des etudes statistiques presentees dans cet article que la chirurgie
sur le tractus biliaire n’est pas aussi dangereuse
qu’on pourrait le croire a premiere vue.
L’obstruction intestinale tend a survenir dans
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les derniers mois. Le pronostic en est tres grave
en soi; mais souvent, la difficulte de faire le
diagnostic differentiel entre l’obstruction et le de
but du travail assombrit encore la situation. L ’intervention chirurgicale est hautement indiquee,
plus meme que chez des malades en dehors de
I’etat de grossesse.
Enfin, il faut penser en presence d ’une
malade qui souffre de douleurs dans la region
epigastrique, de nausees et de vomissements, a
la pancreatite aigue. Le traitement est avant tout
medical, mais l’intervention peut etre necessaire
pour decomprimer les voies biliaires ou encore,
apres la grossesse par des attaques recurrentes.

RUPTURE OF THE LIVER IN CH ILDREN: A 34-YEAR REVIEW
AT THE HOSPITAL FOR SICK CHILDREN, TORONTO
NORMAN W . MORTIMER, B.A., M .D., F.R.C.S.[C]* and
STUART A. THOMSON, M .D .,t Toronto

D iagnosis

Introduction
R upture of the liver following injury to
the abdomen or chest presents a serious
threat to life. The ligaments of this heavy,
solid organ prevent its escape from the
forces involved and thus tears may occur
near their attachments. Such an injury will
result in subcapsular hematoma or a lacer
ation through the capsule and parenchyma
with resultant blood and bile peritonitis.
However, the most serious threat to life is
hemorrhage. Bacterial invasion of the dam
aged liver with advancing gangrene re
sulted in a high mortality until the impor
tance of large doses of antibiotics was
recognized.14
Injuries of the liver may be classified as
direct (penetrating) and indirect (nonpenetrating or blunt trauma). Direct in
juries were by far the commonest in the
literature reviewed. In Sparkman’s series,19
92% were of the penetrating type and in
Madding’s and DeBakey’s series 80% were
of this type.12’ 16 Stab wounds and missiles
were the common offenders. Blunt trauma
is the usual means of injury to the liver in
children.
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In contrast to penetrating injuries, dam
age to the liver by blunt trauma is difficult
to assess and therefore has a higher mortal
ity. Associated injuries and the presence of
shock add further delay in diagnosis. H ow 
ever, in a conscious patient upper abdom
inal pain plus shoulder-tip pain is sugges
tive, together with respiratory grunting or
difficulty in breathing. A ruptured spleen
or diaphragm may result in similar symp
toms.. Both bile and blood are peritoneal
irritants and cause early generalized ab
dominal pain, tenderness and rigidity. A
tender palpable liver may indicate a large
subcapsular hematoma.
Shock on admission is a poor prognostic
sign. In DeBakey’s series, there was an 80%
mortality in patients presenting with sys
tolic blood pressures of from 0-50 mm.
Hg.16 If the diagnosis is rupture of the
liver, operation is mandatory.1,12
T reatm ent

Large reserves of blood must be available
and should be given in adequate amounts,
because the treatment is a major surgical
operation on a sick patient in whom
the hepatic synthesis of fibrinogen and
prothrombin may be impaired.7’ 8 In Mad
ding’s series,12 62% of the non-operative
group died. All authorities agree on the
general principles of stopping the hemor-
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rhage; removal of devitalized liver tissue,
repair of the defect and drainage of the
peritoneal cavity.9 Madding states that
91% of his patients had spontaneous hemo
stasis.12 The use of hemostatic agents may
be necessary, but some may act as a for
eign body and cause further trouble. The
use of Ivalon has been recommended and
this material has been employed success
fully in liver surgery.®111
Complications are much more frequent
in the undrained cases.9’ 10' 12’ 16 These are
associated with a higher incidence of subphrenic abscess, bile peritonitis and hemobilia.9’ 20
Postoperative care involves adequate
hydration with intravenous electrolyte solu
tions and blood if necessary. Large doses
of antibiotics are also recommended. De
compression of the gastrointestinal tract
with nasogastric suction may be advisable.
M o r t a l it y

Mortality rates are difficult to compare
due to a great number of variables.
Among 339 patients, Madding reported a
9.7% mortality,13 whereas, when the liver
was the only organ involved, there was a
6.4% death rate.12 The majority of these
injuries were of the penetrating type, which
has a much better outlook. In the closed
type caused by blunt injury, the mortality
is higher. DeBakey reported a 71% fatality
in his series,16 and attributed this to the
high percentage of patients with associated
injuries.
E y e C o m p l ic a t io n s

Involvement of the retina is an interest
ing complication of rupture of the liver
which has been reported by Cashed.5 In
patients with this lesion the fundi showed
exudate and hemorrhage with thinning and
attenuation of the arterioles. The cause of
these findings is in doubt but they are said
to be due to fat embolism, with toxemia
and vasomotor spasm playing a part. Most
patients recover but some may go on to
develop optic atrophy. This is probably a
rare complication and in most instances the
patient may not complain of symptoms re
lated to it.
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R u p t u r e o f t h e L iv e r in t h e N e w bo r n

About 1% of neonatal deaths are said to
be due to liver rupture.17,18 This lesion
ranks next to intracranial injuries as the
second commonest form of fatal trauma in
the newborn. The first record of recovery
from neonatal rupture of the liver was re
ported by Rogers18 in 1933 and the second
successful case was reported in 1946.2 In
1951 Arden reported on six newborn in
fants with rupture of the liver, four of
whom survived.3,15 Life-saving measures
include immediate blood transfusion and
administration of vitamin K.
Contributing and predisposing factors
are a large baby, a premature infant, trau
matic forceps delivery and excessively en
ergetic slapping of the baby at birth. It is
important for the obstetrician and pedia
trician to be aware of this injury. The
value of laparotomy in the newborn is
still debatable and it appears that blood
transfusion is the most valuable therapy at
the present time.4
T h e H o sp it a l f o r S ic k C h ild ren S e r ie s

From 1924 to 1958 there were 58 cases
of known or suspected rupture of the liver
at The Hospital for Sick Children, Toronto.
In the suspected or non-operated cases
which survived, the diagnosis was based on
finding some of the following: an appro
priately located external injury; shifting
dullness; shoulder-tip pain; decreased
hemoglobin; increased liver size; and ab
normal liver function test values.
There were 32 deaths (56% mortality)
among the 58 patients reviewed. Of the 26
survivors, a positive diagnosis was made in
nine patients at operation.
There were seven cases of rupture of the
liver in the newborn in this series, all of
whom died within a few hours of admis
sion. Five of these infants were premature.
In all of these patients there were associ
ated injuries or congenital anomalies. Five
had pulmonary complications; two had
intracranial hemorrhage and one had total
anomalous pulmonary venous drainage.
Among the remaining 51 patients there
were 25 deaths (49% ) as a result of vari
ous accidents (Table I ) . The contributing

TABLE I .— C a u s e

of

TAB LE I I I . — F r e q u e n c y

L iv e r I n ju r y

Patients

Deaths

Mortality
Percentage

Automobile accidents.
Fall from a bicycle. . .
Fall from height.........
Sleigh-riding...............
Stepped on by a cow .
Struck by a sw ing....
Football injury
(knee in abdomen).
Struck by falling
object.......................
Birth injury................

33
5
5
3
1
1

21

64

0

0
40

0

100
0

1

0

0

2
7

0

7

0
100

T ota l................

58

32

55

2
l
1

33

lethal factor was due to one or more asso
ciated injuries. Hepatic injury when it
occurred alone resulted in a mortality of
8%. The sites of associated injuries were
the abdomen (89% ), chest (8 3% ) and cen
tral nervous system (6 9% ) (Table II). Of
TABLE II. — T y p e s
Injury
Chest:
with fractured ribs,
without fractured
ribs.......................
Central nervous
system.....................
Fractures:
Long bones.............
Pelvis.......................
Intra-abdominal........
Spleen..........................
Adrenal........................
Bow el...........................
Mesentery...................
Major vessel...............
Pancreas......................
K idney........................
Urinary bladder.........
Diaphragm.................
Retroperitoneal
hematoma..............

of

A s s o c ia t e d I n ju r y

Patients

Deaths

Mortality
Percentage

20
12

16
10

83
83

8

6

75

16
13
10
3
18
5
4
3
3

11
7
5
2
16
4
4
3
2
1

1
1
2

1
2

69
54
50
67
89
80
100
100
67
100
100
100
100
100

4

3

75

1
1

1
1

the 26 survivors only eight had associated
injuries (3 1 % ), whereas in the fatal group
of 25 there were 21 associated injuries
(8 4 % ) (Table III).
T A B LE V.— M o r t a l it y

1924-1940
1941-1944
1945-1947
1948-1958

Number
20
4
4

23

Deaths
14
2
2
7

of

A s s o c ia t e d I n j u r i e s

Total number
Associated injuries
of cases
No. of cases Percentage
S u rviv ors...
Deaths.........

A ge

and

26
25

8
21

31
84

Sex

Excluding the neonatal cases, the age
group most commonly alfected was the
5-10 year group, with boys predominating
three to one.
Signs

and

Sym ptom s

Abdominal tenderness and rigidity were
commonly recorded, as were shifting dull
ness, shoulder-tip pain and enlargement of
the liver. The presence of shock on admis
sion was a poor prognostic sign and was
associated with a 67% fatality. Twentyfour of the 25 patients who died were in
shock on admission. Only 13 showed signs
of shock in the group of 26 survivors.
Other findings suggestive of liver dam
age were a fall in hemoglobin and altered
liver function tests. These were recorded
in a few cases (Table IV). The majority
of the tests were performed on the patients
who were not operated upon.
TAB LE IV .— L a b o r a t o r y R e s u l t s
w it h

P a t ie n t s

in

R u p t u r e d L iv e r

Patients
Fall in hemoglobin. .
Altered liver
function tests.......

Deaths

8

1

6

Survivors
7

0

6

Surgical M anagement

In the group of 51 patients only 12 were
operated upon. In the remaining 39 there
was a mortality rate of 56% (22 patients).
Six of these died in the first hour after
admission and the remainder died within
the first 24 hours.
There were three deaths in the group of
12 surgical patients, two of whom died
within 24 hours.
from

H e p a t ic I n j u r y

All patients
Period of study
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Mortality
Percentage
70
50
50
28

Excluding patients dying in 1st hour
Mortality
Number
Deaths
Percentage
15
4
4
22

9
2
2
6

60
50
50
27
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T A B LE VI.— O p e r a t iv e P r o c e d u r e s
Patients
With drainage
Hemostatic gauze and suture
Suture on ly ...............................

Deaths

Survivors

2
2

0
0

2
2

4

0

4

2
3
1

2
1
0

0
2
1

T otal..............................
Delayed
Gauze p a ck ...............................
Drainage on ly ...........................

6

3

3

1
1

0
0

1
1

T ota l..............................

2

0

2

T ota l..............................
Without drainage
Cotton gauze packing.............
Suture on ly ...............................
Hemostatic gauze and suture

The mortality rate has been greatly re
duced by improved methods of treatment
but largely through the availability of blood
for transfusion. In the earlier years there
were more deaths, within the first hour of
admission. The deaths among patients who
were operated upon all occurred before
1941 (Table V ). Thirty-one of the 51 pa
tients were transfused. The amounts of
blood varied, but only in the past 12 years
were adequate volumes given.
A summary of the methods of treating
the 12 surgical patients is outlined in Table
VI. This simply emphasizes the value of
draining the peritoneal cavity. It is inter
esting to note that all three operative
deaths occurred in the group in which no
drainage was used. Three patients survived
without drainage but in two of these there
were delayed complications which required
drainage of pocketed bile in one and the
treatment of intestinal obstruction in the
other.
In the group in which the abdominal
cavity was drained (4 cases) there were
no complications (Table V II).
T A B LE V II.— C o m p l ic a t io n s

in

O p e r a t iv e C ases

With drainage.................................................... 4 cases
Complications................................................ None
Without drainage........ 6 cases and 2 delayed cases
Complications.......................................... 10
Subphrenic abscess..........
2
Bile peritonitis.................... 2
Adhesions............................. 2
Bowel obstruction..............
1
Necrosis of liver.................
2
Wound infection.................
1
D eaths......................................................
3

Su m m ary

and

Mortality
Percentage

0

50

0

C onclusions

A review of the literature has been pre
sented to emphasize some of the problems
in the diagnosis and treatment of rupture
of the liver.
Fifty-eight cases of rupture of the liver
in neonates, infants and children have been
reviewed from the records of The Hospital
for Sick Children, Toronto.
Seven cases resulted from trauma at
birth; none of these patients survived.
Most of the injuries resulted from auto
mobile accidents (33 patients with 21
deaths).
Associated injuries were common, occur
ring in 21 of the 25 fatal cases.
More adequate use of blood transfusions,
antibiotics and early operation has resulted
in a lower mortality rate.
The primary aims of operation are the
arrest of hemorrhage and drainage of the
peritoneal cavity.
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D IA G N O SIS O F C A R D IA C A R R E S T "
“Theoretically, diagnosis of cardiac arrest
should not present m uch difficulty. T h e recog
nition of the functionless heart in abdominal
and thoracic procedures is easy; its immobility,
the absent arterial blood pressure and the
change of colour is obvious. Yet the surgeon
engrossed in a fine dissection may fail to
appreciate for some seconds the cessation of
the circulation. It happens quietly, but usually
with some warning signs. Fluctuations in heart
rate, changing rhythms, m ultiple extrasystoles,
and bouts of tachycardia — particularly ven“G il c h r is t , A. R.: The cardiac patient as a sur
gical risk, J. Roy. Coll. Surgeons Edinburgh. 6:
159, 1961.
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R esu m e
Les blessures du foie a la suite de traumatismes
peuvent etre classees en deux groupes: les
blessures directes ou penetrantes qui sont de loin
les plus frequentes; les blessures indirectes, qui,
du fait de la difficulty de leur diagnostic, ont un
pronostic beaucoup plus grave.
Cet article presente une etude d’ensemble de
58 cas de blessures hepatiques traitees a l’Hopital
des Enfants Malades de Toronto de 1924 a 1958.
Dans cette serie il y a eu 32 morts (56% ); il est
a noter que chez les 26 survivants le diagnostic
pre-operatoire n’avait ete fait que dans 9 cas.
Il y eut 7 cas chez des nouveaux-nes, qui succomberent tous quelques heures apres l’admission.
Cinq de ces enfants etaient prematures; tous
etaient porteurs de lesions associees ou de mal
formations congenitales.
Chez les adultes, la mort fut causee le plus
souvent par des traumatismes secondaires; lorsque
la lesion hepatique etait unique, la mortalite
tomba a 8% .
La cause de la plupart de ces blessures etait
l’accident d’automobile. Les symptomes les plus
frequemment rencontres furent: douleur abdominale et contracture musculaire parietale; douleurs
projetees dans l’epaule; hypertrophie du foie a la
palpation. L ’etat de choc etait peu significatif.
Du point de vue therapeutique, il est impor
tant, avant et pendant l’intervention de donner des
transfusions en quantite suffisante et des antibiotiques a doses massives. Le drainage de la cavite
abdominale permet de lutter contre la peritonite
biliaire.

tricular tachycardia — commonly herald the
abrupt cessation of the circulation. A directwriting electrocardiograph or a cardiac m oni
tor screen in the theatre will becom e b efo re
long a b asic essential. It alerts all the attend 
ants to the possibility of an abrupt card iac
fatality. On the screen the anesthetist or his
assistant can view -with accuracy the behaviour
of th e heart and observe at the same tim e a
continuous record o f blood pressure. B y such
means precious seconds in treatm ent w ill b e
saved. T h e electroencephalogram provides an
even b etter means o f determining an absent
heart b ea t: the loss o f alpha, beta and gamma
waves occurs within 20-25 seconds of total
anoxia o f th e b rain .”
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REPORT ON 41 CASES OF RUPTURE OF THE SPLEEN
S. E. O’BRIEN, M.D., F.R.C.S.JC], F.A.C.S. and
T. G. FYSHE, M.D., F.R.C.S.[C], F.R.C.S.(Edin.),“ Hamilton, Out.

T h e o b je c t of this paper is. to report on
41 cases of rupture of the spleen and to
discuss certain aspects of this condition.
The material reported was obtained from
the records of the Hamilton General and
St. Joseph’s Hospitals during the last 10
years. Only patients in whom the diagnosis
was established at operation or autopsy
are included.
We found that it was not possible to
tabulate neatly and completely the clini
cal and laboratory data because there were
so many variable factors. For example, 21
of the patients had multiple injuries, many
were unconscious on admission, and some
were intoxicated. Of the 21 with multiple
injuries, 13 had fractured ribs on the left
side, 10 had blood in the urine and 10 had
other serious lesions. Possibly the most im
portant variable of all was the amount of
time which elapsed between the injury and
the onset of significant signs and symp
toms.
Bearing this in mind, we found that the
following were the most prominent symp
toms :
1. Abdominal pain which was usually
but not always, in the left upper quad
rant.
2. Shoulder pain- in the left shoulder
nine times and in both shoulders once.
3. Weakness, fainting, “shock”.
4. Nausea and vomiting.
The most prominent abdominal signs
were:
1. Tenderness — especially in the left
upper quadrant.
2. Rebound pain—usually referred to the
left upper quadrant.
Muscle splinting, distension and shifting
dullness were not prominent among the
recorded signs, but in our own experience
distension and moderate resistance are im
portant signs. As will be shown later, the
abdominal signs and symptoms were some
times most misleading.
“250 Main St. E., Hamilton, Ont.

Evidence of serious hemorrhage was re
corded in 28 patients. Fourteen were stated
to be in shock and 14 had a hemoglobin
of less than 10 g. %.
The white blood cell count was reported
in 10 cases. In one it was 6000 per c.mm.,
in one 8000, in another 11,600 and the rest
varied between 16,000 and 32,000 per
c.mm.
The time that elapsed between injury
and diagnosis was variable. Many patients
recovered from the immediate effects of
the injury and seemed better. One man
actually went back to work for 24 hours
and one housewife carried on for 10 days
in the belief that she had sustained only
a broken rib. Mclndoe1 was one of the first
to draw attention to the fact that severe
bleeding does not always immediately fol
low rupture of the spleen. Ten of these
patients fit into his category of “delayed
rupture” (that is, they went through an
asymptomatic period of 48 hours or more),
and in 15 others splenectomy was not con
sidered necessary until more than 24 hours
after injury.
It seems worth while to describe briefly
the course of several of the patients with
delayed bleeding, because these are the
ones who present most of the difficulties
in diagnosis.

C ase 1.—A man, aged 48 years, was ad
mitted to hospital on July 4, 1956, after a
motor accident. He was fully conscious and
not in shock. There were no abnormal findings
in his abdomen. He had 11 fractured ribs on
the left side and a fracture of the left tibia.
On July 9 an open reduction of the frac
tured tibia was performed. On July 13 he
suddenly went into shock; his blood pressure
dropped to 6 0 /0 mm. Hg. His abdomen
appeared distended and there was tenderness
in the left upper quadrant. A diagnosis of de
layed rupture of the spleen was made and
after suitable resuscitation the spleen was re
moved. Its posterior surface was tom and
there was a large amount of blood and clot
in the peritoneal cavity. His postoperative
course was satisfactory.
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C ase 2.— A girl, aged nine years, had fallen
off a fence 48 hours before admission and for
an hour had complained of pain in the left
upper quadrant. The next day she began having pain in the right lower quadrant with
anorexia and nausea. The fall had been forgotten.
On admission her temperature was 102° F .,
her pulse rate was 100 per minute and her
blood pressure was 120/80 mm. Hg. There
was considerable tenderness in the right lower
quadrant and no distension. Her white blood
cell count was 8000 per. c.mm. and her hemo
globin was 12 g. %.
A diagnosis of appendicitis was made and
the abdomen was opened through a McBumey
incision. A large amount of dark blood was
found. The M cBumey incision was closed and
the ruptured spleen was removed through a
paramedian incision. She was discharged from
hospital on the tenth postoperative day.
C ase 3.— A 42-year-old man was admitted
because of abdominal pain, which was rather
widespread but worse in the right lower quad
rant, accompanied by nausea and vomiting.
The pain started on a Monday. He had con
sumed a considerable amount of alcohol over
the week-end. He gave no history of injury ex
cept that he had bumped his chest while swimming during the week-end. The physical signs
were rather confusing but in the surgeon’s
opinion they indicated an acute inflammatory
process— most likely acute appendicitis. Again
the abdomen was opened through a McBumey
incision and again considerable free blood was
found. A paramedian incision was made and
a ruptured spleen was removed. This pro
cedure was carried out on the same day that
the symptoms appeared. There was no post
operative complication.
C ase 4.— A 39-year-old man had fallen 15
ft. from a scaffold and landed on his left
side. He complained of pain in the left chest,
left upper abdomen and left elbow. On examination, his colour was good; his pulse rate
was 100 per minute and his blood pressure
was 105/60 mm. Hg. There were no clinical
or roentgenological signs in his chest. There
was considerable splinting of his abdomen with
tenderness, most marked on the left side.
There were no bowel sounds. Rebound pain
was present. The urine was clear. There was
a compound fracture of the olecranon process.
After two hours’ observation, the abdominal
signs had largely disappeared. The compound
fracture was repaired.
The next day his hemoglobin was 75%.
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Eighteen days later he began to complain of
vague abdominal pain. There was slight resist
ance and tenderness in the left upper quad
rant. His hemoglobin was 55%. Radiographs
showed elevation of the left diaphragm and
a barium meal disclosed that the stomach was
displaced slightly to the right by a mass in
the left upper quadrant.
After transfusion, the abdomen was opened
and a splenectomy was carried out. This was
performed with considerable difficulty because
the area around the spleen was sealed off by
adhesions; the tissues were edematous and the
bleeding profuse.
The postoperative course was stormy. On
the fifteenth postoperative day a subphrenic
abscess was drained, but the patient did not
recover completely. He began to cough up
purulent sputum. A bronchopleural fistula
was demonstrated. Severity-five days after the
splenectomy a second drainage of the subphrenic abscess was undertaken, after which
the patient made good progress.
C ase 5 .— A 40-year-old woman was in
volved in a motor accident and was strudk
in the left lower anterior chest by a gearshift
lever. A puncture wound was present in the
sixth intercostal space at the anterior axillary
line, but there was no rib fracture or pneumo
thorax. During the next three weeks her hemo
globin sank slowly to 60%. A mass developed
in the left upper quadrant. Her temperature re
mained elevated, the puncture wound becam e
mildly infected and a pleural effusion formed.
However, she recovered with aspiration, trans
fusions and antibiotics. At first, the mass in
the abdomen receded, but after four months it
began to grow again and gave rise to pain
and distress. Six months after the injury this
patient was operated upon. A very large cystic
hematoma was found between the spleen and
stomach. It was plastered to each of these
organs, to the splenic flexure and to all adja
cent tissues. In removing the spleen and cyst,
the blood supply of the splenic flexure was cut
off. This part of the colon was exteriorized.
Two further procedures were needed to re
store the continuity of the bowel and the
health of the patient.
P r e - E xistin g S p l e n ic D is e a s e

O f th e 41 ruptured spleens, only on e was
previously diseased. It belon ged to an
alco h olic who w as involved in a m otor
accid en t in an oth er city. A t first, th e m ost
prom inent injuries were several broken
ribs on the le ft side and a large h em o 
thorax. T h e chest was aspirated and after
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six days the patient insisted on returning
home. He was readmitted to hospital and
in the following days it was noted that (1)
the red hlood cell count was falling; (2)
there was increasing distension of the ab
domen, and (3) a mass had appeared in
the left upper quadrant. An abdominal
paracentesis was performed and bloody
fluid was obtained. The spleen was re
moved 14 days after injury through a left
subcostal incision. The spleen was defin
itely enlarged and lacerated. The liver was
not examined. Later, histological examina
tion of the spleen revealed dilated sinus
oids, fibrosis and endothelial hyperplasia.
Liver tests showed impaired function. It is
of interest that this patient was the only
one in whom an abdominal paracentesis
was performed as a diagnostic test.
During this same period it was found
that two patients who were operated upon
in the belief that their spleen had been
ruptured, did not, in fact, have this injury.
One was a young woman who sustained a
severe blow to the left upper quadrant
and left lower chest in a fall from a hay
stack. There was marked pain and tender
ness in the left upper quadrant with slight
guarding. There was no rib fracture. The
white blood cell count was 24,000 per
c.mm. After three hours’ observation, the
abdominal signs and symptoms were still
present, though there were no definite in
dications of severe hemorrhage. At opera
tion no intra-abdominal injury was found.
Her recovery was uneventful. The other
patient was a 5-year-old boy. After being
struck by a car he developed increasing
pain, tenderness and splinting in the left
upper quadrant. His pulse rose and his
blood pressure fell. His hemoglobin was
65%. At operation, there was a small retro
peritoneal hematoma above the left kidney.
He also made a satisfactory recovery.
The postoperative complications of these
operations were:
Evisceration .................................................
Large hematoma in abdominal incision .
Postoperative pneum onia............................
Subphrenic abscess and broncho
pleural fistula ........................................
Injury to blood supply of
splenic flexure ........................................

1
1
1
1
1
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There were six deaths in this series of
patients.
(1) A woman was injured in a motor ac
cident, sustaining a badly compounded
fracture of the left leg which was treated
surgically. Twenty-four hours later she col
lapsed and died. At autopsy a ruptured
spleen and massive intra-abdominal hem
orrhage were found.
(2) A young farmer suffered a ruptured
spleen by a kick from a cow. The spleen
was removed but the patient died on the
eighth postoperative day. At autopsy it was
discovered that he had thrombosis of the
splenic and portal veins and extensive in
farction of the intestines.
(3) A boy of seven years fell off his
bicycle, struck his abdomen, walked home,
collapsed and was brought to hospital. He
died on the way to the operating room
three and one-half hours after his fall.
(4) A man of 31 years, with concussion
and a “stove-in” chest, died three days
after splenectomy. At postmortem the con
dition of the abdomen was satisfactory. He
had contusion of the heart and massive
atelectasis.
(5) and (6) Two men were admitted to
hospital unconscious, with cranial and
other injuries, including ruptured spleens.
These two patients never regained con
sciousness. The final diagnosis was made at
autopsy.
D is c u s s io n

There are no specific effects of rupture
of the spleen. Hemorrhage is the only seri
ous result of this injury. Although it is not
really known whether serious hemorrhage
always follows rupture of the spleen, it is
established that this occurs often enough
to be very dangerous, sooner or later.
Concerning the characteristics of the
hemorrhage, three types were distin
guished in these 41 cases.
(a ) Hemorrhage occurring immediately
after rupture or within a few hours of it.
(b ) Delayed hemorrhage.
( c) Persistent slow bleeding ( or possibly
repeated short episodes of bleeding).
According to Boyd,2 the hemorrhage
which begins early does so because the
capsule of the spleen is ruptured. If there
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To quote Samson Wright,5 “ It should be
is a short delay, it is due to contraction of
stressed again that immediately after a
the muscular framework of the spleen or
hemorrhage the total hemoglobin content
to contraction and retraction of the tom
of the blood is reduced, but the hemo
arteries, which is overcome when the blood
globin percentage is unchanged” . But if
pressure rises. Boyd postulates that de
one has a base line to begin with, subse
layed rupture is probably due to the fact
quent hemoglobin levels have a real sig
that originally only the pulp of the spleen
nificance.
is torn and the capsule remains intact.
Secondly, it goes without saying that if
When the capsule gives way days later, a
a waiting attitude is adopted, the patient
copious hemorrhage ensues.
must have the closest attention for many
Thirdly, we have concluded that in some
days, with repeated hemoglobin estima
patients the bleeding was either slow but
tions.
persistent, or else intermittent, and that
When days go by before definite evi
this type is characterized by:
(1 )
falling red blood cell count; (2) dence is established of hemorrhage and/or
hematoma formation, we believe that
increasing distension; (3 ) development of
splenectomy should be performed prompt
a mass in the left upper quadrant, and
ly thereafter, because:
(4 ) fever.
(1 ) There is real danger of further
Obviously, many of these patients pre
bleeding.
sented with a real problem. There was no
(2 ) There is danger of infection.
concern about the choice of operation; it
(3 ) The operation itself is more diffi
was splenectomy, but in a doubtful case
cult and dangerous if undertaken after the
the question to settle was whether or not
hematoma has begun to organize.
to perform this operation, particularly in
One other decision sometimes has to be
the presence of other major injuries. Boley,
made. When should a patient who might
McKinnon and Schwartz3 express one
have a ruptured spleen be discharged from
point of view in stating that in children
hospital? Again, variable factors exist and
the diagnostic triad of (1 ) history of trau
no rigid rule can be laid down in this
ma; (2 ) presence of abdominal or shoulder
respect.
pain, and (3) abdominal tenderness and
guarding, especially in the left upper quad
Su m m a r y
rant, are sufficient indications for lapar
otomy. Gross,4 on the other hand, states,
Forty-one cases of ruptured spleen have
“Inasmuch as the violence usually produces
been reported, of whom six died. W e be
some contusion of the abdominal wall, the
lieve, firstly, that this injury is a treacher
physician often has difficulty in deciding
ous one, because although the only result
whether the pain and tenderness are due
of rupture is bleeding, yet the time at
to trauma of the abdominal wall or to in
which the bleeding starts and the amount
juries of organs within the abdominal cav
of bleeding which may occur, are quite
ity. In such a quandary a falling blood
unpredictable. Secondly, once the presence
count is of great importance in the differ
of bleeding has been proved, removal of
ential diagnosis.”
the spleen is advisable.
W e do not believe that this study will
decide the question. As has been said, there
are so many variable factors to consider
that probably the surgeon’s judgment and
past experience will be the strongest influ
ences in making his decision. In any event,
one of the first things to do when injury to
the spleen is a possibility, is an estimation
of the hemoglobin. O f course, such an esti
mation taken one or even two hours after
injury gives no information about the
amount of bleeding.

A ckn ow ledgm en t

The cases described in this report were under
the care of the members of the staff o f the depart
ments of surgery at the General Hospital and St.
loseph’s Hospital, Hamilton, Ont.
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R esu m e
Cet article est un rapport statistique concernant
41 cas de rupture de la rate, etabli d’apres les
archives de l’Hopital General de Hamilton et de
l’Hopital St. Joseph de la meme ville.
Les cas se sont presentes de fagons tres diverses:
21 d’entre eux portaient des contusions et des
blessures multiples et variees. On peut cependant
en degager les faits suivants, du point de vue
symptomatologique: la douleur abdominale existe
toujours et elle siege souvent dans l’hypochondre
gauche; cette douleur est frequemment projetee
dans une ou deux epaules; etat de choc et collapsus; nausees et vomissements.

TRAUMA AND TH E LIVING C E L L 0
“Summarizing the chief directives for win
ning the battle fought at the cellular level for
recovery after trauma, the following technical
points are put forward, all aiming at the pro
tection o f the life of the cell in severe open
injuries.
“Prevent and treat shock which by decreas
ing the circulation of the damaged tissues
leaves them at the mercy of bacteria and re
duces further the number of surviving cells.
“Clean the skin and wound with soap and
water to eliminate bacteria and foreign bodies.
“Exercise extreme conservatism with the
skin, removing only its tom edges, but extir
pate dead muscle; and exercise reasonable
conservatism in handling bone.
“Only exceptionally close by primary suture
of the skin an accidental wound causing severe
muscle damage. In good hands this may be
done in peace-time injuries; but never in war
injuries.
“W hen the wound is initially left open,
to achieve the best drainage of its depths use
calico absorbent gauze which maintains the
surfaces of the tissues dry.
“Use firm but gentle external pressure as it
“T r u e t a , J.:

1961.

Bull. Am. Coll. Surgeons, 4 6 : 73,
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Le temps ecoule entre l’accident et l’etablissement du diagnostic fut tres variable: un honime
reprit son travail pendant les 24 premieres heures
et une femme put vaquer a ses occupations regulieres pendant une dizaine de jours, croyant
avoir simplement une fracture de cote.
L ’hemorragie est evidemment le faoteur responsable de la gravite de la situation; cette
hemorragie n’est pas toujours immediate, ce qui
explique parfois le temps de latence entre l’accident et Fapparition des symptomes. En fait on
peut distinguer trois modalites: l’hemorragie im
mediate et abondante; l’hemorragie tardive et le
saignement lent mais persistant. II semble que
ces differences soient dues a la capsule splenique
capable de se contracter grace a ses fibres musculaires lisses. Dans les hemorragies chroniques, il
se fait une diminution du nombre des globules
rouges, une masse apparait dans l’hypochondre
gauche et la fievre s’installe. L ’infection de Fhematome est possible, venant compliquer la situation.
Dans tous les cas, le traitement le plus indique
est la spleneotomie, aussitot que possible. Dans les
saignements chroniques, la meme intervention reste
valable: il y a interet a la faire avant que Fhematome n’ait eu le temps de s’organiser.

is essential to the good health of the vascularconnective tissue and the epithelial cells of
the wound surfaces.
“Immobilize and protect wounds when ne
cessary with plaster casts or splints, and elastic
bandages. These insure healthy vessels and a
well drained wound for the first days until it
is covered by skin suture or by grafting within
4
one week from infliction of wound.
“Systematically elevate the extremity, in the
absence of major vessel injury. This reduces
edema, contributes to the normality of cell
metabolism and to the satisfactory end result.
“The foregoing are the principles and prac
tice of a method of wound treatment which I
promulgated during the Spanish Civil War *
and later recommended and used during the
second World War.
“This method has little in common with
that recommended by Dr. H. Winnett Orr
for the treatment of established osteomyelitis,
with which it was unfortunately confused.
Cleaning of the wound, excision of devitalized
tissues, and drainage with dry absorbent gauze
were meant to prevent infection while Orr
designed treatment to control suppurating bone
sepsis. When this latter treatment was applied
to freshly inflicted wounds and fractures
it caused frequent, severe complications and
always an offensive smell.”

r
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TRAUMATIC HEMOBILIA
J. C. FALLIS, B.A., M.D., F.R.C.S.tC]* and C. A. STEPHENS, M.D., F.R.C.S.[C],t Toronto
M
hemorrhage from the biliary tree,
as a complication of closed hepatic injury,
was first described by Sandblom1 who
coined the term “traumatic hemobilia”. In
his review Sandblom quoted Owens, who
in 1848 published what is probably the
earliest report of such a case.
a ssiv e

I n c id en c e

Traumatic hemobilia is very uncommon.
Most textbooks fail to mention it. Aird
wrote that it occurred rarely, and Sand
blom1 was able to collect histories, of nine
cases. Sparkman2 added three more to this
list.3 There are two cases reported to date
in the Canadian literature.7’ 8 Two further
cases are presented in this paper, one
proved and the other based on a diagnosis
made in retrospect. Although this is obvi
ously a rare condition, one can infer from
the diagnostic difficulties involved that
such cases occur much more frequently
without the proper diagnosis being made.

the patients, all had bloody stools, and all
showed anemia if not frank hypovolemic
shock.
The biliary obstruction was manifested
as biliary colic, obstructive jaundice, or
a distended gallbladder. In most of the
reported cases biliary colic preceded
the hemorrhage and subsided with its
onset. The hemobilia was episodic and sev
eral patients were able to predict subse
quent hemorrhage because of the warning
colic. In some cases blood clots, in the
form of casts of the biliary tree, had been
passed per rectum or vomited.
D ia g n o sis

With the history of abdominal or lower
thoracic trauma, upper gastrointestinal
hemorrhage should immediately suggest
hemobilia. If associated with the character
istic pain of biliary colic the diagnosis is
almost certain. Obstmctive jaundice and
distension of the gallbladder are confirma
tory signs. In spite of many reports to the
C
P
contrary, we feel that in most instances
The majority of the reported cases of it is possible to make the diagnosis on
traumatic hemobilia were adult males en purely clinical grounds.
gaged in vigorous activities, but it has
been encountered in children as young as
P
three years of age. Closed trauma, usually
The hepatic tear is usually central, with
quite severe, was the cause in all instances.
This was commonly associated with the rupture of a fairly large biliary radicle.
signs of intraperitoneal hemorrhage. The Sandblom1 suggested that capsular tears
clinical picture usually improved gradually bled intraperitoneally more readily than
over the first week and in many of the re into the biliary tree, but that once they
ported cases, including the two reported healed superficially or were sealed by the
here, the patients had been discharged from diaphragm they were converted into cen
hospital before the onset of biliary hemor tral ruptures and could then bleed into a
rhage, which rarely occurred before two duct. Sparkman2 felt that the lesion was a
weeks had passed. In a few the first bleed cystic cavity periodically communicating
ing was delayed for several months.
the biliary tree. He postulated the
The biliary hemorrhage mimicked upper with
occurrence
of an accumulation of bile
gastrointestinal bleeding from any cause.
and
blood
under
pressure in a cystic cavity,
Hematemesis. occurred in more than half
which led to lysis of adjacent liver and the
of the fluid into the biliary tree.
°Resident in Chief, Surgery, The Hospital for release
This relieved the pressure and bleeding
Sick Children, Toronto.
tAssistant Surgeon, The Hospital for Sick Chil
dren; Associate in Surgery, University of Toronto, stopped, only to recur as the process was
repeated.
Faculty of Medicine.
l in ic a l

ic t u r e

a th o lo g y
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P r o g n o s is

T h e m ortality rate in reported cases was
5 0 % . H ow ever, m any of the fatalities
o ccu rred b efo re the general use o f blood
transfusion, giving a falsely pessim istic
view point.
C a se R e p o r t s
C a se 1.— J.B ., (No. 4 42523), an eightyear-old boy, was admited to hospital in Sep
tember 1959 after a motor vehicle accident.
He suffered fractures of the right tibia, fibula
and claviele, as well as an undetermined ab
dominal injury manifested by diffuse pain and
tenderness and voluntary rigidity. With regard
to the abdomen, no active surgical treatment
was instituted. Improvement was spontaneous
and he was discharged 12 days after the acci
dent.
Six days later he was readmitted with the
story of severe upper abdominal colicky pain
followed by hematemesis and a tarry stool.
Upper gastrointestinal roentgenograms were
normal. Exploratory laparotomy was per
formed revealing no cause for the hemorrhage.
On the tenth postoperative day a severe
hemorrhage was again preceded by upper
abdominal pain. Repeat radiological examina
tion was reported as suspicious for duodenal
ulcer, and on December 23, 1959, the boy was
transferred to The Hospital for Sick Children,
Toronto, where he had several more attacks
of pain followed by hematemesis. On one
occasion his blood pressure fell because of
blood loss and be was transfused. A barium
series was normal. Esophagoscopy and gastro
scopy revealed only a small hiatal hernia with
out bleeding. His symptoms abated and the
patient was finally discharged on January 15,
1960, from which date he has been well.

T h e features of this case conform very
w ell w ith th e diagnostic criteria described
above. I t is unfortunate th at choledochotom y was not carried out at exploratory
laparotom y, as the site of bleed ing m ight
well h av e been identified.
C a se 2.— R.G., (No. 316959), a 13-yearold boy, was seen at a local hospital on Sep
tember 18, 1960, and was immediately referred
to The Hospital for Sick Children, Toronto. He
had fallen on to a pavement from a height
of eight feet, landing on his right chest and
abdomen. His symptoms were right upper ab
dominal pain and right shoulder-tip pain, worse
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on deep inspiration. The patient was pale and
perspiring; his pulse rate was 120/min. and
his blood pressure 120/60 mm. Hg. Bruising
was evident over the right lower rib cage
anteriorly. Abdominal examination revealed
diffuse mild tenderness and voluntary guard
ing, maximal in the right upper quadrant. Re
bound tenderness was present in all quadrants
and there was rectal tenderness. His hemo
globin was 13 g. %; his urine was clear, and
the thoracic and abdominal roentgenograms
were normal.
On admission the diagnosis was “closed
hepatic injury of undetermined extent”. Treat
ment consisted of nasogastric suction, intra
venous fluids and sedation. Gradual improve
ment ensued and he was well on discharge
12 days after the accident.
The boy was readmitted four days after
discharge with episodes of severe upper ab
dominal pain associated with grossly bloody
stools. Tenderness in the right upper quadrant
was present. Colic recurred along with hema
temesis. Upper gastrointestinal roentgeno
graphy was normal and the gallbladder failed
to concentrate any dye. One week after re
admission mild jaundice was first noted. Dur
ing the next week further attacks of pain and
bleeding occurred requiring transfusions and
frequent analgesics. On October 23, 1960,
five weeks after the accident, a very severe
attack of pain simulating biliary colic was ob
served, accompanied by massive hematemesis
and bleeding per rectum.
Emergency laparotomy was carried out with
a view to direct attack on the source of hem
orrhage. A recently healed laceration over the
dome of the right hepatic lobe was adherent
to the diaphragm and was not disturbed. The
gallbladder was tensely distended with blood
clot, and possessed a diffusely edematous wall
with several small necrotic areas over the
fundus. To facilitate choledochotomy the gall
bladder was then removed. On opening the
common duct a cylindrical clot about 2 cm.
to 3 cm. in length was removed from the right
hepatic duct and bright red arterial blood
escaped from the choledochotomy. This bleed
ing persisted and became alarming. Because
of deterioration in the patient’s general
condition, the main hepatic artery was
occluded by blunt pressure, immediately
stopping the hemorrhage. Upon release of the
pressure almost instantaneous resumption of
profuse arterial hemorrhage was noted. A sec
ond occlusion of the artery was maintained
for 10 minutes and was again unsuccessful in
preventing further bleeding. At this point
ligation of the right hepatic artery was de-
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cided upon and quickly carried out, completely
controlling the hemorrhage. No marked colour
change was noted in the right hepatic lobe.
The abdomen was closed after a T-tube had
been inserted into the common bile duct. In
the recovery room intravenous administration
of penicillin and tetracycline was begun.
Postoperatively the T-tube drained some old
blood for two days, after which the drainage
consisted of dear bile. The patient ran an
afebrile, uncomplicated course, taking his
antibiotics orally by the third day and a full
diet by the fourth. The T-tube was removed
on the tenth day. The antibiotics were dis
continued on the fourteenth day and the pa
tient was discharged on the sixteenth post
operative day with his wounds well healed.
This boy remained well to the date of his
most recent follow-up examination four
months after the ligation of his right hepatic
artery, at which time he was participating in
all activities.
In Case 2 hemobilia was suspected be
fore the exploration. Ligation of the right
hepatic artery was performed because of
rapid deterioration of the patient’s condi
tion. Postoperative antibiotics were used
to prevent the clostridial hepatitis which
might occur in a hypoxic liver. Penicillin
and tetracycline were selected as the anti
biotics of choice because of the known
effectiveness of the former against most
clostridia and the ability of the liver to
concentrate the latter in bile.
T reatment

Many cases of hemobilia secondary to
liver injury do not come to operation. In
most of those who have been operated
upon, choledochal irrigation and drainage
through a T-tube has been sufficient. It is
difficult to say what is really accomplished
by this technique apart from evacuation
of blood clot. Direct attack on the bleed
ing site, requiring a thoracoabdominal
exposure, has been carried out in two re
ported cases, successfully in both in
stances.2- 3 Hepatic lobectomy has also been
suggested.
Ligation of the hepatic artery or one of
its major branches has been used in the
treatment of portal hypertension and rup
tured aneurysm of the hepatic artery. As
demonstrated by the second case, it may
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also be used in the treatment of traumatic
hemobilia, provided adequate antibiotic
coverage is maintained.
D iscussion

In 1949, Markowitz, Rappaport and
Scott4 showed that the high mortality rate
following hepatic artery ligation in dogs
was due to clostridial proliferation in the
hypoxic liver, with lethal gas gangrene as
the outcome. Markowitz5 wrote that the
function of the hepatic artery was merely
to discourage proliferation of anaerobes in
the fiver, which is constantly receiving
them from the gut and that this function
could also be provided by antibiotics. It was
suggested that clostridia thrive in tiny in
farcts resulting from the arterial occlusion
and that if their growth were inhibited
until the infarcted areas were phagocytosed, the drugs could then be discon
tinued. In mice, one injection of aqueous
penicillin lasting four hours, was sufficient
for this purpose.6 In man, antibiotic cover
age for a two-week period is recom
mended. It is interesting to note that some
of the dogs, whose hepatic arteries were
tied and who received antibiotics, died
from gangrene of the gallbladder and bile
peritonitis. This was due to occlusion of
the arterial supply to the gallbladder along
with the right hepatic artery. For this rea
son cholecystectomy is recommended
whenever the main or right hepatic artery
is ligated.
It should be emphasized that hepatic
artery ligation should be used only for
those with continuing active massive hem
orrhage.
Summary

The literature on traumatic hemobilia
is reviewed and its diagnosis is discussed.
Two cases, including one with operative
confirmation, are presented demonstrating
this condition.
Ligation of the appropriate main hep
atic arterial branch is shown to be safe and
immediately effective in stopping massive
traumatic hemobilia.
The importance of antibiotic support is
discussed, as is the rationale for its use.
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T h e need for cholecystectom y when the
h ep a tic artery is ligated is mentioned.
A ddendum
Since the submission of this manuscript two
other references pertaining to traumatic hemo
bilia have been brought to our attention. Spector10 described a case of traumatic hemobilia,
in a 43-year-old man who had sustained a
closed injury to his right abdomen, that finally
required ligation of the right hepatic artery
as a life-saving measure. This was done during
the course of the patient’s fourth operation.
Recently Saliba et a l.11 reported a case of
traumatic hemobilia in a 14-year-old boy as
the result of a bullet wound. This was treated
by direct approach to the bleeding site and
transfixion of the area. The amount of liver
destruction during this boy’s illness was fol
lowed by serial transaminase studies.
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R esu m e
Une hemorragie massive de l’arbre biliaire est
une complication possible des traumatismes fermes
du foie: Sandblom en 1848 decrivit le premier
cas de ce genre et lui donna le nom “d’Hemobilie traumatique ”.
Cet accident est peu frequent: on en trouve a
peine une quinzaine de cas dans la litterature
mondiale, et la plupart des manuels de chirurgie
omettent d’en parler.
Le present article donne l’histoire de deux
nouveaux de ces cas.
Le premier est celui d’un gargon de huit ans,
admis a l’hdpital a la suite d’un accident d’automobile. II presentait des fractures multiples (tibia
droit, perone et clavicule) ainsi que des lesions
abdominales internes se manifestant par des douleurs generalises et un certain etat de contracture
de la paroi. Ces symptomes ayant spontanement
regresse, l’enfant fut autorise a quitter 1’hdpital 12
jours plus tard. II fallut cependant le readmettre
peu apres pour une crise abdominale aigue avec
hematemese et selles sanglantes. Une laparotomie
exploratrice fut faite, qui ne montra aucune cause
d’hemorragie. Des examens complementaires pra
tiques ulterieurement ( radiographies a vide, transit
baryte, oesophagoscopie et gastroseopie) ne revelerent rien d’anormal; les symptomes disparurent
d’eux-memes et a l’heure actuelle, le malade
semble gueri. Dans ce cas, le diagnostic n’est fait
que de fagon retrospective.
Le deuxieme cas est celui d’un gargon de treize
ans qui avait fait une chute sur un trottoir d’une
hauteur de 8 pieds. II souffrait d’une douleur
violente dans l’hypochondre droit avec irradiation
dans l’epaule; son facies etait pale, son pouls
battait a 120 par min. Le diagnostic d’entree
etait: “contusion hepatique de gravite indetermines”. On institua un traitement conservateur:
aspiration par sonde nasale, liquides intra-veineux
et calmants. Cet episode guerit bien, mais il en
survint ulterieurement plusieurs autres, parfois
compliques de jaunisse. On pratiqua une laparo
tomie exploratrice et l’on decouvrit ainsi une
blessure du dome hepatique et une hemorragie
diffuse des voies biliaires: la vesicule etait distendue par un gros caillot et fut enlevee. Ceci
permit 1’exploration de l’arbre biliaire, dont on put
extraire un deuxieme caillot cylindrique long d’environ un pouce. Une hemorragie survint alors,
suffisamment abondante pour que l’on se resigne
a ligaturer l’artere hepatique droite. L’abdomen
fut referme en laissant en place un drainage en
T. Les suites operatoires furent bonnes et le
malade est maintenant tout a fait gueri.
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SPONTANEOUS RUPTURE OF THE ESOPHAGUS0
N. T. McPHEDRAN, M .D ., F.R.C.S.[C], Toronto
S p o n t a n e o u s rupture of the esophagus has
been recorded in medical literature for over
200 years,5 but only two cases are known
to have survived before 1947, when Bar
rett,3 and almost simultaneously, Olsen and
Clagett21 reported successful surgical
treatment of cases. Since then many re
views1’ 2' 9’ 14> 18- “ ■23- 25 indicate that the
condition is not as rare as was once be
lieved, though the mortality rate is still
over 30% .2i *•18
The diagnosis of spontaneous rupture of
the esophagus is easy if the condition is
considered. However, the characteristic
symptoms and signs are sufficiently uncom
mon that the correct diagnosis may not be
entertained during the important first few
hours when surgical therapy is most effec
tive. In none of the nine cases to be pre
sented in this report was the condition
suspected initially, and in four it was never
considered till demonstrated at autopsy.
The differential diagnosis includes, perfor
ated duodenal ulcer, bleeding duodenal
ulcer, acute pancreatitis, myocardial in
farction, spontaneous pneumothorax and
pulmonary embolism. O f these potentially
lethal emergencies, only spontaneous rup
ture of the esophagus requires urgent
thoracotomy to save life. It is hoped that
recapitulation of the clinical picture will
lead to its early recognition, early opera
tion and a fall in the still formidable mor
tality rate.
The term “spontaneous rupture of the
esophagus” has been retained in the medi
cal vocabulary in spite of seemingly sound
arguments against its use.6, 23 All cases of
rupture of the apparently healthy esopha
gus not due to direct or indirect trauma
are included under this term. Nine such
cases, found in the records of the Toronto
General Hospital, fall naturally into two
groups — four patients (cerebral group)
suffered esophageal rupture after intracran°From the Department o f Surgery, University of
Toronto, and the Toronto General Hospital.
Presented at the annual meeting of the Royal
College of Physicians and Surgeons o f Canada,
Ottawa, January 1961.

ial hemorrhage; five others (em etic group)
suffered rupture during a bout o f violent
vomiting.
R e v ie w

of

C a se s

I. C erebral Group
This group included two men and two
women. Their ages ranged from 18 to 56
years. Three patients had intracranial
bleeding after neurosurgical procedures
(tw o after removal of a pituitary adenoma
and one after removal of a temporal lobe
astrocytoma). The fourth patient had mas
sive intracranial hemorrhage as a com plica
tion of hypertension. No signs or symptoms
except marked terminal hyperthermia were
recorded, and in no case was the correct
diagnosis made before death.
At autopsy three patients had suffered
perforation of the esophagus on the left
side, and one had perforated on both right
and left sides. Perforations were multiple
in three patients and single (left side) in
one. In every case special note was made
of the extreme friability of the esophagus
and stomach. It is unlikely that surgical
therapy could have been effective in this
group.
II. E m etic Group
This group was made up of four men
and one woman. Their ages ranged from
45 to 71 years. One patient was a chronic
alcoholic and another had overindulged on
the day of his rupture. Four of the five
gave a definite history of duodenal ulcer;
three of these had passed tarry stools dur
ing the previous week. Rupture occurred
on the left side in three men, and on the
right side in one man and in one woman.

History
All five patients gave a history o f violent
vomiting during which they suffered very
severe substernal or epigastric pain. The
pain radiated to the back and to the side of
the rupture in three. Of the other tw o pa
tients, one (with rupture on the right)
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complained of diffuse abdominal pain with
bilateral shoulder-tip pain and the other
(ruptured on the left) had bilateral lower
chest pain radiating to the back. All noted
intensification of pain by breathing, cough
ing or further efforts at vomiting. Aggrava
tion of pain by breathing led to dyspnea
in four. In every case it was immediately
obvious to the patient that he was seriously
ill and a physician was called within min
utes. The initial diagnosis was perforated
duodenal ulcer in four cases and myo
cardial infarction in one. Each patient was
given a full dose of either morphine or
meperidine ( Demerol), but in no case was
the pain relieved.
None of these patients experienced the
sensation of something bursting in the
chest, nor did any develop voice change or
massive subcutaneous emphysema, though
these symptoms are described in the liter
ature.2, 14, 24

Physical Examination
All patients were in shock when they
reached hospital. All were restless, three
were slightly cyanosed, and most found
greatest relief from their painful grunting
respirations in the sitting position. One
man refused to talk because the effort was
painful.
Examination of the neck disclosed defin
ite surgical emphysema in two patients,
and jugular distension due to mediastinal
venous obstruction in another.
Evidence of intrathoracic abnormality
was found on physical examination in all
patients, early in four and after 18 hours
in the other. One man had a tension pneu
mothorax that required emergency decom
pression. Two other patients had definite
signs of pleural effusion and the remaining
two had pneumonitis. All signs were on
the side of the lesion. In two patients a
mediastinal “click” or “crunch”, indicative
of air in the mediastinum, was found.
In every case abdominal examination led
to suspicion of acute intra-abdominal dis
ease. All patients bad ileus. In one, gener
alized abdominal rigidity was noted; in
three patients rigidity was present but con
fined to the upper abdomen; only in one
patient was rigidity not recorded. Every
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chart recorded some abdominal tenderness
but most stated it was remarkably slight for
the degree of abdominal rigidity present.
No patient had loss of liver dullness.

Laboratory Examination
A chest radiograph, when it became
available, was the most valuable laboratory
aid. (Unfortunately it was not always or
dered initially as most of these patients in
the early stages were thought to have per
forated ulcer). All patients had pneumoni
tis on the side of the lesion. Four patients
had hydropneumothorax on the side of the
lesion. In one of these, and in one who had
only pneumonitis, air was visible on the
radiograph in the mediastinum and in the
subcutaneous tissue of the neck.
Absolute confirmation of the diagnosis
was obtained twice with lipiodol esophagrams, which clearly demonstrated the site
of rupture. Barium was not used because
of its irritating properties.
Abdominal radiographs were obtained in
the four patients thought to have a perfor
ated duodenal ulcer. All showed mild ileus;
none showed free air under the diaphragm.
Free air under the diaphragm has never
been reported in this condition.1, 7- 22
Chest aspiration was carried out in three
patients. In each, a large quantity of fluid,
recognized as gastric contents in two, was
obtained. The test in which dye is given
by mouth and recovered in the pleural
aspirate is diagnostic, but was not used in
this series.
Treatment
Initially all patients were treated for
shock with plasma expanders followed by
blood. All received massive doses of anti
biotics. Two patients did not have a thor
acotomy; of these one survived and one
died. The first, a 49-year-old woman, sur
vived a seven-hour period of hypotension,
followed in convalescence by a multiloculated empyema which eventually re
sponded to conservative measures. She later
underwent partial gastrectomy for duo
denal ulcer with pyloric obstruction. The
second, a man aged 45, remained undiag
nosed till autopsy. During the course of his

July 1961

I
B
■
p
■
I
'i
*

*

,
j
j
;
j
!

i

V
*

^
,

fct
f
j

I
I
I

RUPTURE OF THE ESOPHAGUS

illness he was subjected to a fruitless laparotomy for suspected perforated duodenal
ulcer.
Three patients underwent thoracotomy;
two survived and one died. The two survivors, men aged 69 and 45 years, each
had a left thoracotomy, suture of the rent
in the esophagus and wide drainage of the
mediastinum. In the first patient the ver
tical tear (lying just above the diaphragm
on the left side posteriorly) was closed with
a single layer of interrupted 00 chromic
sutures. This man had an uncomplicated
recovery. The second patient had a similarly placed tear sutured in two layers (inner
running 00 chromic and outer interrupted
silk). During the postoperative period he
developed an esophageal fistula and pyo
pneumothorax, but these responded well
to conservative measures.
The third man, aged 72, had a left thoracotomy for right-sided rupture. At operation it was not possible to find and suture
the laceration in the esophagus, and although the mediastinum was drained widely, the patient died of mediastinitis and a
loculated empyema medial to the right
lung.
D iscussion

The two factors which could lead to rup
ture of the esophagus are raised intraesophageal pressure and weakening of the
esophageal wall. Clinical and laboratory
evidence may be assembled to support
either factor as being of primary impor
tance,6’ 14> 16 but it is likely that in many
cases both are operative.
Since most cases of spontaneous rupture
of the esophagus have occurred during
vomiting, parturition, weight lifting or
straining at stool,15,16 there can be little
doubt that raised intraesophageal pressure
is an important cause of the condition. In
the cadaver, with the organs in situ, it has
been repeatedly demonstrated that the
esophagus ruptures at about 5 lb. per
square inch pressure.14’ 16 The rupture is
single, 2 to 5 cm. long, and almost always
occurs on the left side just above the diaphragm. With the esophagus removed
from the body this site is also the first to
rupture, for in this region there are weak
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areas in both the circular muscle, where
vessels and nerves enter the esophagus,
and in the longitudinal muscles, where
they fan out to pass on to the stomach.18
It is probable that in violent, uncoordin
ated vomiting, sufficient pressure may be
produced in the normal esophagus to rup
ture its wall: uncoordinated spasm of the
cricopharyngeus during maximal contrac
tion of the abdominal wall and diaphragm
would be particularly hazardous.1’ ls- 23
Weakening of the esophageal wall,
asymptomatic and unrecognizable because
of the general inflammation after rupture,
may be equally important in the causa
tion of this lesion. None of the patients in
the cerebral group was known to have
vomited, though this may have occurred
and not been recorded in these seriously
ill people. Other patients are reported to
have suffered rupture without vomiting
and without cerebral disease.24 Cushing10
(in the fourth Balfour Lecture delivered
at the University of Toronto in 1981) re
emphasized the association of ulceration
and perforation of the esophagus, stomach,
and duodenum with intracranial lesions.
This had been noted 90 years earlier by
Rokitansky. Cushing pointed out, as. we
have noted in the cerebral group, that per
foration most commonly followed crani
otomies but could occur apart from this
association. The mechanism of production
of the extreme friability with ulceration
and perforation of the upper gastrointes
tinal tract has never been clarified.4 ,12
Brackney et al.6 have clearly demon
strated in cats and dogs that esophageal
rupture may be produced by the action of
acid-peptic juice without any rise in intra
esophageal pressure. In their animals there
was a linear laceration on the left side just
above the diaphragm (the usual site of
clinical rupture). More recently Derrick,
Harrison and Howard11 have shown that
the pressure required to cause esophageal
rupture fell from about 5 lb. per square
inch to slightly less than 2 lb. per square
inch if the esophageal mucous membrane
was removed. In the emetic group, four of
the five patients had a known duodenal
ulcer, and three had had tarry stools the
week before their esophagus ruptured.
Possibly these patients may have had a
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mild acid-peptic weakening of their esopha
gus which predisposed it to rupture.
The onset of severe epigastric or substernal pain during vomiting, together with
symptoms and signs suggesting both chest
and abdominal disease, should alert one to
the possibility of spontaneous, rupture of
the esophagus. Subcutaneous emphysema
in the neck with such a history is diag
nostic. A chest radiograph is then man
datory. Mediastinal air, demonstrable in
the radiograph, can be caused only by
spontaneous rupture of the esophagus, by
rupture of the tracheobronchial tree, or by
rupture of a tension pneumothorax into the
mediastinum. A lipiodol esophagram will
clarify the diagnosis and define the site of
rupture. Not diagnostic but highly sugges
tive radiological signs are hydropneumo
thorax on the side of the lesion (the left
side in 8 0 % )8’ 9 and absence of free air
under the diaphragm.
The urgency of early thoracotomy on the
side of the rupture cannot be over-empha
sized. The shocked patient will improve
dramatically when gastric contents are re
moved from the pleural cavity. The
esophageal laceration is usually found with
ease. In the occasional difficult case, help
may be obtained by asking the anesthetist
to instil a small amount of methylene blue
through a duodenal tube positioned just
above the suspected point of rupture. After
closure of the esophageal laceration the
mediastinal pleura should be left widely
open and the chest drained. The technique
of closure does not seem to have influenced
the occurrence of fistulae ( about 30% are
reported in the literature),9 but fortun
ately these fistulae almost always respond
to conservative therapy.
Cases seen late, certainly after 48 hours,
are best treated conservatively with mul
tiple thoracenteses or with tube drainage
of the chest if indicated.
Summary

Spontaneous rupture of the esophagus, is
a highly lethal condition that is amenable
to surgical therapy.
Of the nine cases seen at the Toronto
General Hospital, four fall into a “cerebral”
group and five into an “emetic” group.
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In the cerebral group multiple ruptures
of a friable esophagus occurred as a ter
minal event in a patient moribund after
intracranial hemorrhage. Little could have
been done for these patients, all of whom
died.
In the emetic group a single laceration
immediately above the diaphragm occur
red during a bout of violent vomiting. Two
were treated without operation and one
survived. Three were operated upon; the
two in whom it was possible to suture the
rent in the esophagus survived; the third,
in whom mediastinal drainage only was
carried out, died.
Early recognition and suture of the rup
ture offers hope of reducing the mortality
of this still lethal condition.
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R esum e
Des cas de rupture spontanee de l’cesophage
ont ete publies dans la litterature chinirgicale
depuis deux cents ans. De tout cela, il ressort
que cet accident n’est pas aussi rare qu’on le
pense et que la mortalite est aux alentours de 30% .
Le diagnostic en est facile, a condition d’y penser. Le present rapport se refere a neuf cas de
ce genre, parmi lesquels quatre n’avaient ete

P R E F E R E N C E S IN S U T U R E M A T E R IA L
“Nylon was one of th e earliest synthetic
surgical suture m aterials, an d observations of
its behaviour in the various tissues of the body
have been required to d eterm in e possible uses
in surgery. Some surgeons after experiencing
difficulties with nylon h ave banished it d e
cisively, returning to ‘good old catgu t’ as
whole-heartedly as H alsted in his time, after
catg u t troubles, u ttered his p erem ptory, ‘A w ay
with the c a tg u t’, and ushered in a silken era.
“But sutures, like m an himself, are not all
M o lo n ey , G. E .: The effect of human tissues
on the tensile strength of implanted nylon su
tures, Brit. J. Surg., 6 8 : 528, 1961.
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diagnostiques qu’a la salle d’autopsie. L e diag
nostic differentiel est a faire avec l’ulcere duode
nal perfore la pancreatite aigue, l’infarctus du
myocarde, le pneumothorax spontane et l’embolie
pulmonaire. Quatre des malades presentaient une
rupture oesophagienne consecutive a une hemorragie intra-cranienne, et les cinq autres a la suite
de violents efforts d e vomissement (groupe cere
bral et groupe em etique).
Dans le groupe oerebral il y avait deux homines
et deux femmes dont les ages variaient entre 18
et 56 ans; l’hemorragie intra-cranienne avait ete
causee par de l’hypertension (1 cas) ou des inter
ventions neurochirurgicales (3 c a s ). L e diagnostic
n’avait pas pu etre pose; a l’autopsie, on note
toujours une extreme friabilite de la paroi oesopha
gienne, de sorte qu’il semble que tout essai de
reparation chirurgicale aurait ete voue a l’echec.
Le groupe emetique comprenait quatre homines
et une femme ages de 45 a 71 ans. Tous avaient
eu, apres des vomissements tres violents, des
douleurs retrosternales subites et atroces, exagerees
par la respiration, la toux et les nausees. A 1’examen physique, on trouva les signes suivants:
etat de choc avec parfois cyanose; distension de
la jugulaire ou emphyseme sous-cutane dans la
region cervicale; etat d’ileus abdominal; contrac
ture de la paroi abdominale de degre variable.
Parmi les tests de laboratoire, le plus utile est
la radiographic simple du thorax qui montre tou
jours une image pneumonique du cote de la
lesion, avec parfois une image hydro-aerique
pleurale. Une injection de lipiodol dans l’cesophage
pennet de situer exactement la blessure.
Le traitment consistera a reduire les symptomes
de choc par des transfusions de plasma et de
sang. Du point de vue chirurgical, la seule therapeutique valable est la thoracotomie, aussi precoce
que possible, qui permettra de decouvrir la lesion
et de la reparer. Il est important de savoir que
le simple fait de l’epanchement intra-pleural de
liquide gastrique contribue considerablement a la
gravite du choc; l’evacuation de cet epanchement
ameliore toujours de fagon spectaculaire l’etat du
patient.

things to all m en a t all tim es in all p laces,
though som e try to make them so. S om e go
so far as to shun th e use of an y ‘u nab sorb ab le’
suture, and some will never use catg u t. Sim ilar
d isagreem en t ab ou t th e com position of ‘strin g s’
an d ‘lines’ is said to be found am ongst those
in terested in rack ets and rods.
“M ost w ould a g re e that, on th e w hole,
nylon makes a satisfactory skin sutu re an d c a t
gu t does not. M ost would a g re e th at nylon,
along w ith oth er unabsorbable sutures, is un
suitable for use on th e m ucosal asp ects of th e
urinary tra c t ow ing to calculus form ation ab ou t
such sutures, w h ereas catgu t is th e fav o u rite
when a suture m u st be left exp osed to th e
lumen of u rin ary o r biliary p assag es.”
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L’INFILTRATION PERIDURALE CONTINUE DANS LES FRACTURES
MULTIPLES DE COTES"
M. TRAHAN, M.D.+ et F. HUDON, M.D., F.R .C .P.[C ],t Quebec, P.Q.
E n therapeutique anesthesique, l’infiltration peridurale continue est utilisee surtout
pour faire ceder un spasme vasculaire,
ameliorer la circulation sanguine dans les
membres inferieurs des arteriosclereux,
soulager la douleur causee par une throm
bose, ou comme traitement de la pancreatite aigue ou sub-aigue.

Depuis mars 1960, nous, avons eu l’occasion de faire des infiltrations peridurales
continues dans des cas de fractures
multiples de cotes.
Le but en est de soulager la patient, et
d’augmenter les mouvements de ventila
tion. Ceci permet de lutter contre l’atelectasie qui se produit souvent chez ces
blesses.
Pour Fintroduction du catheter, si pos
sible entre L1-L2, nous preferons la posi
tion laterale, Femploi de l’aiguille Tuohy
N° 16, et un catheter ureteral N° 3 en
nylon a pointe mousse a ouverture bilaterale, opaque aux rayons X.
Comme substance analgesique, la Pontoca'ine 0.15% est i deale parce que nous
reussissons souvent a obtenir un blocage
des fibres sensitives d’une duree de trois
heures et plus.
La premiere fois, une injection de 15 a 30
ml. est necessaire pour soulager la douleur.
Par la suite, 10, 15 ou 20 ml. toutes les six
ou huit heures pendant quatre a huit jours
suffisent. Apres Finfiltration peridurale,
nous injectons 5 a 15 mg. de Wyamine i.m.
pour prevenir la chute de tension arterielle
possible due a la paralysie des fibres sympathiques touchees.
Pour illustrer notre expose, voici un re
sume des dossiers de six patients que nous
avons eu a traiter depuis quelques mois.
l e r C as.— S.F., age de 4 7 ans, souffre de
contusions du thorax et de Fabdomen, ayant
ete coince entre deux camions le 3 mars 1960.
“Ce travail est enregistre au Departement des
Recherches medicales, Hotel-Dieu de Quebec,
tResident en anesthesie, Hotel-Dieu de Quebec.
tChef du Service d’Anesthesie et de Reanimation,
Hotel-Dieu de Quebec.

Hospitalise le 11 mars 1960, le patient est epuise, anxieux, ne pent dormir, refuse de remuer,
reste assis. Sa respiration est superficielle a
24 par minute. Une radiographie montre des
fractures des 3-4-5-6-7-8-9emes cotes droites et
de la 9eme cote gauche, ainsi que de l’atelectasie pulmonaire a droite. Temperature normale. Trois heures apres son arrivee, nous installons une sonde pour infiltration peridurale
continue et nous injectons 35 ml. de Pontocai'ne a 0 .1 5 % . L ’anesthesie au toucher va de
D2 a D10. Les fibres motrices ne sont pas
touchees. L ’analgesie apparait en moins de
cinq minutes et dure trois a quatre heures.
Par la suite, nous avons injecte 20 ml. toutes
les huit heures pendant trois jours, et 15 ml.
pendant quatre jours. Le patient peut effectuer ses exercices respiratoires et dormir.
L ’atelectasie regresse.
La sonde qui a servi a la peridurale est enlevee le 18 mars, sept jours apres son installa
tion. Le patient continue son traitement sans
analgesique.
2 em e Cas.— Mme. A.S., agee de 46 ans,
commence a ressentir des douleurs thoraciques
cinq heures apres un brusque coup de frein
qui Fa projetee contre le tableau de bord
d’une automobile. Une injection de 1/32 de
grain de Dilaudid toutes les quatre heures ne
la soulage pas.
Elle est hospitalisee le 26 mars 1960; la
radiographie montre des fractures des 5-6-7-89emes cotes gaudies, avec atelectasie du meme
cote.
On installe une sonde pour Finfiltration peri
durale continue, et on injecte 35 ml. de Pontocaine. L ’analgesie va de D4 jusqu’aux jambes. Par la suite, il faut de 20 a 25 ml. toutes
les huit heures pour apporter un soulagement
et permettre a la patiente de tousser et de
maintenir libres ses voies respiratoires.
Trois jours plus tard, on cesse Finfiltration
peridurale parce que la patiente qui avait deja
ete traitee pour gastrite ethylique, fait du de
lirium tremens. On neglige alors les fractures
de cotes. La malade est traitee avec succes
pour ce nouvel episode.
3 em e Cas.— H.C. est adresse a l’hopital le 11
aout 1960, huit jours apres un accident d’auto.
II recevait du Pantopon toutes les deux heures,
avait une respiration difficile et stertoreuse a
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24 par minute. Sa temperature etait a 102°F .,
son pouls a 125/min. Son medecin le referait
pour hernie diaphragmatique post-traumatique.

1
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Le 15 octobre, on installe une sonde a in
filtration peridurale continue, et on injecte 10
ml. de Pontocaine a 0 .1 5 % , toutes les deux
heures. Chaque injection lui permet de tousser
et d’expectorer.
On remarque les 16 et 17 octobre, que le
malade a une respiration a 30/min., alors que
son pouls reste a 72/min. et que sa tempera
ture est a 9 7 .4 °F . La taohypnee nous fait penser que l’atelectasie s’installe. L e pansement
est change pour permettre une respiration plus
ample. Le 18, tout rentre dans l’ordre, et nous
donnons de la Pontocaine a 0.15% toutes les
six heures, jusqu’au 21 octobre. Le patient
quitte l’hopital tres heureux; il attribue sa
guerison a “son tube dans le dos”.

Pour diminuer la douleur costale, et surtout
pour lui permettre de mieux respirer et de
vider ses bronches des secretions, le Dr A. J.
r lui fit immediatement une infiltration peridurale continue.
Du 11 au 15 aout, le patient regoit alterna» tivement, toutes les quatre heures, 15 ml. de
Pontocaine a 0.15% et 100 mg. de Demerol.
Le patient a des nausees et des vomissements.
Sa respiration s’est amelioree.
Le 15 aout, le malade a subi une thoracotoSem e Cas.— J.T ., age de 48 ans, bucheron.
mie pour la reparation d’une breehe traumaregoit un arbre sur le dos. Une radiographie
tique longue de quatre pouces dans le diafaite le 20 octobre 1960 montre une fracture
l «, phragme.
des 6-7-8-et lOemes cotes gauches, et un ecraAu cours de la premiere journee post-operasement de la lle m e vertebre dorsale. Sa res
toire, il a regu altemativement, toutes les
piration a 26/min. est superficielle.
quatre heures, 100 mg. de Demerol et 15 ml.
Le 21 octobre, le Dr A. Me. lui installe une
de Pontocaine a 0.15% .
sonde a infiltration peridurale continue et in
La seconde journee, il a regu trois injections
jecte 15 ml. de Carbocaine a 1% et 10 a 20
t
de Pontocaine et deux injections de Demerol.
ml. de Pontocaine a 0.15% toutes les quatre a
Le patient a passe une bonne nuit.
six heures, ceci jusqu’au 25 octobre. L e soufli
Du 18 au 22 aout, le patient n’a regu que
lagement est bon.
trois injections de Pontocaine par jour. Il pourSa convalescence se poursuit sans que
suit ses exercices respiratoires et circule.
d’autre analgesique soit necessaire.
Le patient quitte l’lidpital le 25 aout, en
tres bon etat.
4em e Cas.— L.D., age de 39 ans, debardeur,
est hospitalise a la suite d’un accident survenu
„ le 27 septembre 1960. Une radiographie montre une fracture avec decalage sur l’axe axillaire posterieur des 3-4-5-6-7emes cotes gau
ches, et une atelectasie du meme cote. Le
r patient expectore du sang. A Inspiration le
patient souffre d’une douleur ati'oce; 75 mg.
de Demerol le soulage pour une heure. Il re
fuse les aerosols a l’alevaire et les exercices
f
respiratoires.
Le 29 septembre 1960, le Dr F. P. installe
une sonde pour infiltration peridurale conV tinue, et injecte au debut, 20 ml. de Pontocaine a 0 .15% . Par la suite, il fut injecte 10
ml., toutes les six heures pendant les deux pre
miers jours, puis toutes les huit heures jusqu’au
5 octobre. Durant ces six jours, le patient cir
cule, fait ses exercices respiratoires et se sent
tres bien.

|
I
I
I

5 em e Cas.— E.L., age de 60 ans, hotelier,
fait une chute sur un bureau. Une radiographie
faite le 15 octobre 1960, montre des fractures
avec decalage des 7-8-9emes cotes gauches et
un pneumothorax du meme cote. Le malade
presente une suffusion hemorragique a droite
et souffre beaucoup.

D iscussion
L ’infiltration peridurale continue a un
avantage sur l’infiltration para-vertebrale,
ou l’injection dans les foyers de fractures.
C elle-ci doit etre repetee trop souvent pour
arriver a un resu ltat sem blable.
U ne in jection de 30 ml. de P ontocaine
a 0.15% est souvent necessaire pour soulager la douleur lors de la prem iere in je c
tion. Pour les injections suivantes, 10 a 20
ml. de P on to cain e dans le cath eter suffisent a faire d isparaitre tou te douleur, ce
qui represente une dose beaucoup inferieure a celle u tilisee dans les cas d’infiltrations m ultiples.
Com m e prophylaxie contre la chu te d e la
tension arterielle, on donne une dose d’un
m edicam ent vaso-constricteur proportionnelle a la q u an tite de P ontocaine in jectee.
A la suite de ces experiences, nous croyons, q u a l’avenir, il fau t penser a l’in filtration peridurale continue pour traiter les
fractures m ultiples de cotes. E lle perm et
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de soulager le patient, de prevenir l’atelectasie et ses consequences e t de diminuer
la dose d’opiaces.
E n plus des contre-indications usuelles
de l’infiltration peridurale, il y a le danger
d e m asqu er les symptomes abdominaux.
B ib l io g r a p h ie

1. B r o m a g e , P. R.: Spinal epidural analgesia, E.
& S. Livingstone, Ltd., Edinburgh, 1954.
2. M o o r e , D. C.: Regional block, 2nd ed., Charles
C Thomas, Springfield, 111., 1957.
3. H a m e l b e r g , W., M e n t g e s , W. F. e t D in d o t ,
J V. Crushed chest and the anesthesiologist,
J. A. M. A., 174 : 1400, 1960.

C H IR U R G IE A C O EU R OUVERT E T
A R RETE SOUS HYPOTH ERM IE
PRO FO N D E, D O U BLE CIRCULATION
EX TR A C O R PO R ELLE E T
AUTO-OXYGENATION *
Les methodes permettant la realisation
d’interventions intracardiaques ne cessent
d’evoluer. Apres une croissance rapide, l’hypothermie moderee d’une part et la circulation
extracorporelle avec cceur-poumon artificiel
d’autre part, sont arrives a maturite. Chacune
connait les limites de ses possibilites, ses
avantages et ses inconvenients.
Simplicite pour la premiere, mais duree
d’action tres limitee; complexite pour la
seconde ( appareillage, quantite de sang donneur) mais possibilites etendues malgre les
effets hematologiques et metaboliques des
longues perfusions et la gene apportee dans
certains cas par un retour sanguin intracardiaque anormalement abondant.
L ’association recente des deux methodes,
constitue la derniere solution apportee au
probleme de 1’assechement cardiaque.
L ’adjonction a l’hypothermie dune assis
tance circulatoire artificielle a reduit a neant
la menace de fibrillation ventriculaire, seul
obstacle au franchissement des 28 degres.
A Theme actuelle, l’hypothermie profonde
est le seul moyen de reduire le metabolisme
au point que la circulation puisse etre suspen°N e g r e , E. et al.: J. Chir., 8 0 : 178, 1960.

Summary
In this article the authors present the case his
tories of six patients who suffered multiple in
juries, including rib fractures with or without
pneumothorax, and one case of diaphragmatic her
nia. In such circumstances, the usual surgical
treatment may be supplemented by a continuous
peridural infiltration of the posterior nerve roots.
This technique is relatively simple and hannless
and has many advantages, as it affords the patient
complete relief from pain and permits him to
breathe normally. In order to obtain the same anal
gesia with ordinary sedatives or tranquillizers, very
large doses would have to be used. In practice the
authors use a 0.15% solution of Pontocaine, which
they inject in quantities of 10 to 20 ml. every
four hours during the first few days after the in
jury.

due pour une periode prolongee. Le refroidissement interne par circulation extracorporelle
et a l’aide d’un echangeur de temperature, est
le seul moyen de lui assurer l’efficacite et la
securite necessaire.
L ’atteinte des basses temperatures, offrant
des conditions ideales pour la chirurgie a coeur
ouvert, peut etre obtenue par deux methodes:
soit l’association d’un coeur-poumon artificiel
et d’un echangeur de temperature; soit l’utilisation de deux circulations extracorporelles,
l’une systemique avec echangeur de tempera
ture, l’autre pulmonaire assurant une auto
oxygenation.
La premiere methode, etudiee experimentalement des 1952 par Juvenelle, Gollan,
Pierce, est utilisee depuis peu chez l’homme
aussi bien aux Etats-Unis (Sealy, Longmire,
Gerbode) qu’en France, ou Dubost pouvait
recemment rapporter les resultats de ses 36
premiers cas.
C’est vers la seconde methode, mise au
point et utilisee par Drew, Keen et Benazon,
du Westminster Hospital de Londres, que nous
nous sommes orientes des le debut de 1959.
Apres une experimentation qui nous a confirme les possibilites de cette methode, nous
en avons entrepris l’application humaine pour
les lesions justiciables d’une intervention a
coeur ouvert et en Janvier 1960 nous presentions a la Societe Franfaise de Cardiologie
deux observations de Communication interventriculaire fermees avec succes a des tem
peratures de 10 et 11°.
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EXCISION OF THE CARPAL SCAPHOID FOR UNUNITED FRACTURES
H. S. GILLESPIE, M.D., F.R.C.S.1C]*, Vancouver, B.C.

T h e m erits of excision of the carpal sca
phoid have been debated for some time.
Opinions vary in regard to the value of
total as compared with partial excision.
Dwyer3 in 1949 reported generally good
results from total excision in a group of
19 cases. He felt that in cases with partial
excision the operation was difficult and
impingement of the distal scaphoid against
the radius was inevitable. Dwyer’s series
of patients with total excision included
three very good, nine good, four fair and
three bad results. Davidson and Horwitz3
in 1938 also favoured total excision, report
ing the results in their entire series of seven
cases in 1938 as either good or excellent.
The result in their single case of partial
excision was not considered good. Obletz
and Halbstein4 favoured partial excision
and reported four cases improved out of
four so treated. Their series of three cases
of complete excision included only one who
was improved.
C lin ical M ater ial

This series includes 17 patients, of whom
12 had total excisions, three proximal pole
excisions and two distal pole excisions. All
patients were examined by the author and
subsequently radiographed. The radiologi
cal examination included: (a ) a lateral
view in full dorsiflexion; ( b ) a lateral view
in full palmar flexion; ( c ) an anteropos
terior view in full radial deviation, and ( d )
an anteroposterior view in full ulnar devia
tion.
All of the patients were men. The right
wrist was involved in nine instances and
the left in eight. Fifteen patients were be
tween 20 and 40 years of age; the remaining
two were between 50 and 60 years. Twelve
of the patients were operated upon within
10 years following the original fracture and
five after a longer period. Non-union or de
layed union was present in all the cases.
“ From the Trauma Research Unit, Department of
Surgery, University of British Columbia. The work
was supported by funds from the Department o f
National Health and Welfare and Johnson and
Johnson Ltd., Montreal.

Various surgeons performed the opera
tions. Excision of the radial styloid process
was carried out in two of the proximal
pole excisions.
P o sto pera tiv e A ssessment of P a t ie n t s
w it h T o t a l Scaphoid E xcision
Sy m p t o m s — (a ) Pain.—All of the pa
tients had pain in the wrist with activity.
Four had only minor aching, five had m od
erate pain and three had sufficient pain to
warrant a wrist arthrodesis, ( b ) Ability to
work.—Four patients had to change to
lighter work and five remained at similar
occupations. This excluded those with
arthrodesis of the wrist.
Signs ( excluding patients with wrist
arthrodeses)—(a ) Heat, fluid and thicken
in g—Tw o patients had increased local heat
at the time of examination. Thickening of
the periarticular soft tissues was present
in seven instances, (b ) Range of move
m ent—The average ranges were dorsi
flexion 37°, palmar flexion 41°, radial devi
ation 24°, ulnar deviation 25°. ( c ) Crepi
tus.—All showed fairly marked crepitus.
R ad io g r aph ic O bservations —( a ) Arth
ritic changes.—Narrowing of the lunato-

capitate articulation was present in eight
instances. In one patient (Figs. 1 and
2 ), on whom the author operated recently
for arthrodesis of the wrist, the presence
of this change was noted in a relatively
short time following scaphoid excision.
Erosion of the articular cartilage and eburnation of the underlying bone was clearly
seen. Radio-scaphoid joint narrowing was
common preoperatively. In three instances
the tip of the radial styloid was quite
sharpened. No other radio-carpal or intercarpal narrowing was apparent either preoperatively or postoperatively. ( b ) Carpal
bone sh ift—Tw o patients who had an early
arthrodesis of the wrist did not exhibit any
carpal bone shift, nor was such a finding
noted in one other patient not subjected
to arthrodesis. This might have been be
cause a dorsal prominence of the lunate
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prevented a dorsal shift of the capitate. In
the remaining nine instances a shift was
observed (Fig. 3). The capitate moved
dorsally and radially on the lunate. The
dorsal shift was marked in five, mild in
one and absent in four patients. Radial
shift was marked in five, mild in four and
absent in one instance (Fig. 4 ). (c ) Cystic
form ation.—This change was present in the
capitate in five patients. No other bones
were affected, (d) Bone regeneration.—
This was marked in two, moderate in two,
mild in four and absent in two instances.

Vol. 4

P o st o p e r a t iv e A s s e s s m e n t o f P a tie n t s
P a r t ia l S c a ph o id E xcision

w it h

S y m p t o m s — ( a ) Pain.—Intermittent minor
aching on activity was noted by all
patients. Pain was marked in one instance
(Fig. 5 ), until secondary excision of the
radial styloid process was performed, fol
lowing which this patient’s pain was mini
mal. (b ) Ability to w ork.—All patients con
tinued in the same occupation or in jobs
that were equally arduous.
S igns —(a ) H eat, fluid and thickening.
—One patient exhibited minimal soft tissue

Fig. 2.—One year following excision of tire car
pal scaphoid (same case as in Fig. 1). There is
narrowing of the lunato-capitate articulation and
subluxation of the capitate dorsally on the lunate.
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thickening. The others showed no evidence
of heat, fluid or thickening, (b) Range of
M ov em en t—The range of movement ex
ceeded that of the patients in the total
excision group. The average range was
dorsiflexion 60°, palmar flexion 40°, radial
deviation 23°, ulnar deviation 25°. No sig
nificant difference between the proximal
pole excision group and the distal pole
excision group was observed, (c ) Crepitus.
—Three patients had mild crepitus, (d )
R adiographic observations.—There was no
evidence of lunato-capitate joint narrow
ing, shift of the capitate or cystic forma
tion in the carpal bones (Figs. 5 and 6).
R esults

of

T otal Scaphoid E xcision

The results as shown in Table I were
assessed on the basis of (a ) pain; (b )
range of movement; (c ) radiographic
changes, and (d) the need for change of
occupation. Excellent (2 patients): In
those patients whose result was classed as
excellent there was no significant pain; the
range of antero-posterior movement was
80° or more; the range of lateral moveT A B L E I.— T otal E xcision

Results

Number of cases

Excellent...........................................................
Good...................................................................
F a ir.....................................................................
Poor....................................................................

2 (17%)
1 ( 8% )
4 (3 3 % )
5 (42%)

Vol. 4

ment was 50° or more; radiographic
changes were absent or minimal, and there
had been no change of occupation. Good
(1 patient): This patient was so classified
after a 22-year follow-up. Pain was mini
mal on heavy work. The range of move
ment was excellent. There was a mild
radial shift of the capitate on the lunate.
Fair (4 patients): These patients all
had mild to moderate pain on heavy activ
ity. In three the range of movement was
excellent. A shift of the capitate dorsally or
radially on the lunate was present in all
instances. Narrowing of the lunato-capi
tate joint was present to a mild or moder
ate degree in all. Poor (5 patients): Three
patients with severe pain were subjected
to wrist arthrodesis. Two of these were
elderly men who had long-standing de
layed union or non-union of the carpal
scaphoid. Arthrodesis was performed at an
early date following excision. No signifi
cant carpal shift had occurred before op
eration. In the remaining patient with
wrist arthrodesis, within the period of one
year, fairly extensive changes resulted at
the lunato-capitate joint with shifting of
the capitate, narrowing of the joint and
severe wrist pain. The remaining two pa
tients with poor results had moderate pain
on exertion. The range of movement was
below an acceptable range and radio-
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TABLE I I . — L e n g t h

o f F o l l o w -U p a f t e r
O p e r a t io n

Years

0

-

2

Poor

.....................

2 - 4 ...........
4 - 6 ...........

1

6

1

-

Results
Good
Fair

Excellent

8 .....................

1
1

8 - 1 0 ...........

Over 10........

1

1

Total............

2

1

1

2*

4

2*

*Exclusive of cases with wrist arthrodesis.

logical evidence of carpal shift was pres
ent. However, both patients had declined
arthrodesis in favour of preserving their
mobility.
There was no apparent relationship of
poor results to the length of follow-up per
iod after operation (Table II).
There appeared to be an increased inci
dence of inferior results in patients who
were operated upon 10 years or more fol
lowing the initial fracture (Table III).
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D iscussion

Excluding the two patients who had
early wrist arthrodesis, it was noted in nine
of the remaining 10 instances of total sca
phoid excision that a shift of the capitate
on the lunate occurred. This shift appeared
to bear a relationship to the production of
pain. This relationship was not a complete
one, however, as in some patients with
severe shift, pain was only minimal. Nar
rowing of the lunato-capitate joint was
noted in all patients except the two with
excellent results and the two cases of early
wrist arthrodesis, and this appeared to be
an unfavourable observation.
In the partial scaphoid excision group,
carpal shift or narrowing at the lunatocapitate joint was not seen. In two cases,
excision of the radial styloid process as
recommended by Barnard and Stubbins1 in
1948 bad been performed. This secondary
operation improved the result in one of
these patients.
C onclusions

TABLE I I I . — Y e a r s B e t w e e n I n it i a l F r a c t u r e
and

E x c is io n

Years
Results

0 -5

Excellent.................
G ood........................
Fair..........................
P oor.........................

1
3

T ota l........................

4

R esults

of

5-10

10-20

2
2

1
3

4

4

P aktial Scaphoid E xcision

These results were assessed by criteria
similar to those described in the case of
patients with total excision (Table IV).

T A B LE IV .— P a r t ia l E x c is io n
Results

Number o f cases

Excellent.......................................................... 4 (80% )
G o o d ................................................................. 1 (20% )

Excellent

(4 patients): One patient was
elevated to this group after the secondary
operation of radial styloid process excision.
(1 patient): In this instance the dis
tal pole of the scaphoid was excised. There
was some limitation of wrist movement.

Good

Twelve patients with total scaphoid ex
cision and five with partial scaphoid ex
cision have been reviewed.
The overall results of total excision are
not favourable and do not compare with
those of partial excision.
A shift of the capitate on the lunate and
a narrowing of the capitate-lunate articula
tion were unfavourable signs in most in
stances.
The results of total scaphoid excision in
the elderly were poor.
The results of total scaphoid excision in
patients with ununited fractures of long
duration were generally inferior.
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R esu m e
La valeur therapeutique de l’excision du scaphoide carpien a ete passablement discutee.
Le present article se propose de jeter un peu

C O R T IC O S T E R O ID -IN D U C E D A D R EN A L
SU PPR ESSIO N

“In order to select a therapeutic program
that will allow a patient with corticosteroidinduced adrenal suppression to withstand
a surgical operation, it is essential to be cog
nizant 6f the physiology involved in the
development of an adrenal crisis postoperatively. Swingle and colleagues have demon
strated that the greatly increased susceptibility
of adrenalectomized dogs to stress induced by
a minor operative procedure is apparently due
to severe dehydration of the extracellular com
partment owing to the passage of water into
cells. Plasma volume and blood pressure de
cline, eventuating in circulatory collapse. The
fluid so shifted is held immobile within the
cells, presumably by osmotic forces which the
animal is powerless to overcome in the ab
sence of glucocorticoids despite the desperate
need to rehydrate the extracellular space and
maintain circulation. When a glucocorticoid is
injected, the adrenalectomized animal is able
,to redistribute intracelluar fluid and increase
the plasma volume, thus restoring circulatory
efficiency. It is important to bear in mind that
potent mineralocorticoids, such as aldosterone
or desoxycorticosterone, exert only a minimal
effect on the distribution of intracelluar fluid
and are incapable of relieving the severe symp
toms of adrenal insufficiency, either in dogs
or man.
“It seems appropriate to consider the relaL. J., H e i z e r , J. W . a n d B r a u n s t e in ,
L .: Physiologic considerations in the management
of patients with corticosteroid-induced adrenal
suppression who undergo operation, Surgery, 49:
657, 1961.

M a rk s,

Vol. 4

de lumiere sur cette question en presentant une
etude d’ensemble de 17 cas de ce genre. Les
malades etaient tous des homines dont les ages
variaient entre 20 et 40 ans. Douze d’entre eux
avaient ete operes dans les dix ans suivant immediatement la fracture et les cinq autres plus
tardivement. Les excisions qui furent pratiquees
etaient totales (12 cas) et partielles (5 cas).
Dans l’ensemble, les resultats de l’excision totale
sont mauvais ou mediocres et ne se cornparent
as a ceux de l’excision partielle. Un deplacement
u grand os par rapport au semi-lunaire, et le
retrecissement radiologique de l’articulation entre
ces deux os sont des signes de mauvais pronostic.
Les resultats de l’excision totale furent toujours
mauvais chez les patients les plus ages, de meme
que chez ceux ou il y avait eu fracture non-consolidee longtemps auparavant.

tionship between the plasma level of a gluco
corticoid and its biologic activity. In discuss
ing this relationship, it must be remembered
that the recently developed synthetic corti
costeroids are more effective physiologically
on a weight basis than cortisol, a naturally
occurring adrenal hormone. Two possibilities
exist as explanations for this quantitative differ
ence in potency between the synthetic corti
costeroids and cortisol. First, the synthetic
cortisol analogues, of which prednisolone is
representative, may be metabolized at a slower
rate by the liver than is cortisol. Indeed,
prednisolone has been shown to have a biologic
half-life of 191 minutes in human plasma
after its infusion while the corresponding
half-life of cortisol is only 114 minutes. This
observation indicates that a given dose of
prednisolone should remain in the circulating
blood longer before it is completely metabol
ized than an identical amount of cortisol. That
a decreased clearance rate of prednisolone
from the blood is solely responsible for its
enhanced biologic activity seems unlikely. A
second explanation is suggested by the work
of Glenn, who injected 1.0 mg. of prednisolone
and 1.0 mg. of cortisol (in 0.1 ml. of ethanol)
into the tail veins of fasted adrenalectomized
rats and found that the liver glycogen deposi
tion response to prednisolone lasted for 32
hours, whereas cortisol exerted a similar effect
for only 8 hours. The results of this experi
ment suggest that predisolone may persist for
longer periods in tissue fluids than does corti
sol. Thus, after prednisolone has completely
disappeared from the blood, it still may be
capable of influencing metabolic processes
operating at a cellular level.”
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EXPERIEN CE IN THE SURGICAL MANAGEMENT OF DUODENAL
AND GASTRIC U LC ERS0
A. J. GRA CE, B .A .(S ask .), M.A., B.M ., B .C h .(O x o n ), F .R .C .S .(E n g .),
F.R .C .S.tC ], F.A .C.S., L .R .C .P .( L o n d .),+ L o n d o n , Ont.

A considerable interest in the surgical
management of peptic ulcer patients,
coupled with the responsibility for the care
of certain problem cases resulting from
faulty and inadequate treatment of pene
trating duodenal ulcers in particular, has
led the writer to carry out an extensive
review of a personal series extending over
the last 20 years (1940-1959). An attempt
has been made to include every patient
treated surgically for duodenal or gastric
ulceration, except those patients whose op
eration was directed solely to the closure
of a perforation.
C lassification

and

Sex D istribution

Patients have been classified according
to whether the ulceration was duodenal
or gastric. Both types of ulcer were present
in a small group. The duodenal cases have
been divided into those with or without
T A B L E I . — S e x D is t r ib u t io n
Type o f ulcer
Duodenal ulcer
penetrating................. .
Duodenal ulcer
non-penetrating. . . .
Duodenal ulcer and
gastric ulcer
co-existing...................
Gastric ulcer...................
Anastomotic ulcer........

M ale

Fem ale

T otal

148

24

172

43

13

56

21
35
12

4
24
2

25
59
14

The overall ratio of males to females is
4:1, with some variation in the different
types. This is in accord with the estab
lished fact that parietal cell counts are
higher in the male than in the female.
Almost all ages were represented, with
preponderance in the fourth and fifth dec
ades. The youngest patient having a defin
itive operation for a penetrating duodenal
ulcer was. 17. His ulcer had perforated
three years earlier, and this was followed
by repeated serious hemorrhages and re
sistance to treatment. Ten years later, he is
married, has a family, and enjoys perfect
health. The oldest patient was 87 years
of age and suffered exsanguinating bleed
ing from a penetrating gastric ulcer. The
relative frequency with which ulceration in
both the stomach and duodenum was
found at the same time seemed a little sur
prising. Study of many records also brought
out conflicting radiological findings in a
number of instances: a duodenal ulcer
being reported unequivocally one year, a
definite gastric lesion the next year, and so
on. Clear-cut separate ulcers were noted in
most of those classified under the combined
heading. However, there were a very few
situations in which pyloric ulceration
seemed to extend both ways so much that
no other heading seemed appropriate.
D iagnosis

penetration. Those with anastomotic ulcers
subsequent to previous gastric procedures
have constituted a group by themselves.
This classification, together with the break
down according to sex distribution and age
incidence, is depicted in Tables I and II,
covering the entire series of 326 cases.

’’Presented in summary at the Sectional Meeting,
Royal College of Physicians and Surgeons of Can
ada, London, Ont., November 15, 1960.
tAssociate Professor of Surgery, University of
Western Ontario.

and

A ssessment

The majority of the patients had long
clinical histories, more or less typical for
the particular ulceration found, symptoms
becoming more persistent and resistant to
therapy with the passage of years. The
incidence of complications was high. Usu
ally, there had been repeated hospitaliza
tions, and programs of medical manage
ment had been followed reasonably
faithfully for a matter of years. In the
penetrating duodenal ulcer cases it was
customary to find that the bouts of periodic
pain had given way to severe pain, boring
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TABLE II.— A g e I n c id e n c e
Under 30 30 to 39 40 to 49 50 to 59 60 to 69 70 to 79 Over 80

Penetrating duodenal ulcer.......
Non-penetrating duodenal ulcer.
Duodenal and gastric ulcers. . . .
Gastric ulcer...............................
Anastomotic ulcer
(14 original— 16 acquired),. .,

2
2

21
7
2
3

47
22
5
12

47
14
12
23

32
8
2
14

15
2
2
4

1

4

11

6

5

3

10
—

through from the epigastrium to the back,
present much of the time, not responsive
to food, alkalis or drugs, and causing great
disability.
Serial
roentgenological
examinations
were available in the vast majority, afford
ing much assistance, but not always telling
the whole story. Laboratory studies from
the records of the various hospitalizations
proved helpful guides. Preoperative acid
studies were augmented in many cases by
measurement of night secretion (volume
and acidity), and all accepted aids were
employed whenever this was deemed advis
able.
I ncidence

of

U lcer C omplications

The ulcer complications in the series as
a whole are summarized in Table III, while

Complications

%

Perforation ...................................
40
Hemorrhage..............................
120
Stenosis.....................................
75
Stomal ulceration.........................
14

12.2
36.8
23.0
4.3

the incidence of each of the common com
plications in relation to the type of ulcer
is indicated in Table IV.
These figures show that for the pene
trating duodenal ulcer each complication
has an incidence substantially greater than

Penetrating duodenal ulcer.............
Non-penetrating duodenal ulcer. .. .
Duodenal and gastric ulcers...........
Gastric ulcer.....................................
Stomal ulcer......................................

Perforation
Number
of cases
Incidence
28
8
1
—

%
15.8
15.2
4.0
—

7

30

—

and

By and large, the operative indications
were those generally accepted today —
complications and intractability (common
ly related to penetration). Special con
siderations arose in several cases. These in
cluded family and past history, response to
therapy, ability and willingness to co-oper
ate, and other factors. The precise pro
cedure selected for a patient was deter
mined only after careful evaluation of all
aspects. In the earlier years, the Billroth
II gastrectomy was favoured, and gastro-

TABLE IV.— C o m p l ic a t io n s R e l a t iv e

Type of ulcer

—

3

I ndications for O peration
C hoice of Procedure

o f U l c e r C o m p l ic a t io n s
S e r ie s

Number of
cases

1

172
56
25
59

—

the average for the series. They fail to
reveal an additional fact of importance,
namely, that among the duodenal cases
shown in Table IV there were several
examples of multiple perforations (one pa
tient had four, two had three and four had
two). Many of those listed under hemor
rhage bled badly and repeatedly. A fair
percentage of these patients were admitted
to hospital in the stage of acute hemor
rhage, and 13 had an emergency gastric
resection because of persistent exsanguin
ating bleeding (four had penetrating duo
denal ulcers, one had duodenal and gastric
ulcers, seven had gastric lesions, and one
developed gastric and stomal ulcerations
after a Billroth I resection). Many patients
had more than a single complication at one
time or another.

TABLE I I I . — I n c id e n c e
in

Total

50.0

to

U lce r T y pe

Hemorrhage
Number
Incidence
of cases
69
13
12
24
5

%
40.0
23.2
48.0
40.7
35 9

Stenosis
Number
I ncidence
of cases
46
21
3
5
—

%
26.3
37.5
12.0
9.1
—

TABLE V.— O p e r a t io n s
Penetrating
duodenal ulcer

Operation

6

Total.................172

for

D u o d e n a l a n d G a s t r i c U lce rs

Non-penetrating
duodenal ulcer

Billroth 1 ............... 2 (vagotomy, 1) 1.2%
Billroth I I ................ 133 (vagotomy,4 )7 7 .3 %
Gastrojejunostomy
or Finney............. 31 (vagotomy, 12) 18.0%
Vagotomy alone... .
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12
37

21.4%
66.1%

Co-existing duodenal
and gastric ulcers

7
18

28%
72%

Gastric ulcer

30
29

50.8%
49.2%

5
8.9%
(vagotomy, 1)
3.5%
2
3.6 %
56

jejunostomy was the procedure adopted for
the aged and infirm, especially for relief
of obstruction. Later, Billroth I resections
were practised extensively, particularly for
gastric lesions, and vagotomy proved a
valuable addition to many other operations
in the effort to eliminate anastomotic
ulceration and its sequelae. With time and
experience, it has been possible to make
more intelligent, specific selections, bear
ing in mind the nutritional and psycho
logical status of the patient, the presence
of degenerative diseases, and the pros and
cons of the different surgical methods;
always aiming for lasting control of the
acid-pepsin secretion and good gastric
emptying, and seeking to avoid all forms
of morbidity as well as mortality.
O perations

The operations actually performed for
the various types of ulcer case are tabu
lated in Table V.
Resections were fairly standardized and
radical, in general amounting to some 75%.
The Billroth II type usually consisted of a
short-loop, posterior, isoperistaltic anas
tomosis, according to the HofmeisterFinsterer plan, with two layers of sutures
( through-and-through chromic catgut and
a serosal layer of fine cotton sutures,
Cushing fashion). The stoma was made
small routinely and attached below the
transverse mesocolon. When the Billroth I
method was employed, the resection was
equally radical as a rule, and the stoma
small, involving only part of the cut end
of the stomach adjoining the greater curva
ture. Good mobilization of the duodenum
was required. Gastrojejunostomy was gen
erally posterior, with the same technical
considerations as those enumerated above.

25

59

In each of the four Finney pyloroplasties,
the distal limb o f the incision was carried
down in the duodenal wall practically to
the level of the ampulla of Vater. Vagoto
mies were performed by both the thoracic
and abdominal routes, care being taken to
seek all fibres o f the nerves; when no other
reason for opening the abdomen existed,
the upper approach was favoured.
The duodenal stump posed a special
problem in certain of the resections deal
ing with a deeply penetrating, posterior
duodenal ulcer. Fatal leakage in a single
early case of this kind underscored the
need for meticulous attention to this item.
The exact management was individualized
to suit the circumstances. In simple situa
tions, a through-and-through layer of
chromic catgut was followed by a layer of
cotton sutures inserted according to the
Cushing method, with a third layer of
interrupted cotton sutures turning the
closed stump over against the fascia overlying the pancreas. Frequently the resec
tion extended into the margin of the ulcer,
and local fixation and infiltration de
manded ingenuity. Sometimes the Yudin
type of closure solved the problem. In the
worst cases, and as a last resort, a catheter
was sutured simply into the end of the con
tracted and distorted stump by means of
two or more purse-string rows, and brought
out through the omentum for temporary
drainage. The catheter was removed after
10 days or so without incident. Frequently
one could anticipate trouble about a
hazardous stump and avoid it by transec
tion of the distal pyloric antrum, making
certain to core out every bit of antral
mucosa. Closure then could be effected
with ease in the relatively healthy super
ficial gastric tissues, leaving the ulcer as
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TAB LE VI.— B a c k g r o u n d

of

O r ig i n a l S t o m a l

T A B L E V III.

U lcers

Gastrojejunostomy.................................. 9
Billroth I ...........'.............
1
Billroth I I ................................................
4

64 .3%
7 2%
28 .5%

T o ta l......................................................... 14

a whole totally undisturbed. Some of the
ulcer beds that were opened extended
deeply into the retroperitoneal tissues, the
pancreas, or even into the liver.
Associated conditions received surgical
attention and correction in a number of
patients. Appendectomy was practically
routine. Some hernias of the incisional or
umbilical type, lying in the field of opera
tion, were repaired. Hiatus hernia repair
was combined with gastrectomy in one
patient and with vagotomy and gastro
jejunostomy in another. Cholecystectomy
was performed in 11 patients, a hydronephrotic right kidney was removed in one,
and other occasional procedures were
related to Meckel’s diverticulum, ovarian
cysts, etc.

Vol. 4

A n t e c e d e n t O p e r a t io n in a l l (30)
Sto m a l U lcers

Gastrojejunostomy............................... 18
Finney pyloroplasty............................
2
Billroth I gastrectomy......................
3
Billroth II gastrectomy............
7

60 .0%
6 .7 %
10.0%
23 .3%

ulcers is obvious. This fact will be attested
to further by additional data related to
the incidence of postoperative complica
tions and sequelae presented later. Ulcer
complications were unduly prevalent in
this group — one or more being recorded
in 22 patients, or 73.3% of those with
stomal ulcers. The various operations per
formed for stomal ulcers in both groups
are summarized in Table IX.
TABLE IX .— O p e r a t io n s

for

S tom al

U lcers

No. of
patients

Type
Billroth I I .............................
Vagotomy..............................
Miscellaneous.......................
N one.......................................

%

................
................
................
................

17
10
2
5

56.
33
6.
16

No. of
operations

Incidence

6
3
6
6

T A B L E V I I .— A c q u ir e d A n a st o m o t ic U l c e r s in S e r i e s

Operation

Stomal ulcers

G astrojejunostom y... .
Finney pyloroplasty...
Billroth I gastrectomy
Billroth II gastrectomy
Vagotomy alone..........
T ota l..................

A nastomotic

ulcers

The problem of anastomotic ulcers de
serves special brief discussion. Fourteen
patients presented with this lesion already
established, following operations as listed
in Table VI.
In 16 cases in the total series stomal
ulceration was a later complication ( proved
in 11 and strongly suggested by the clin
ical and roentgenological evidence in the
other live, see Table V II).
Adding these two groups together, we
obtain the figures shown in Table VIII.
The importance of simple drainage pro
cedures in the production o f anastomotic

9 (vagotomy, 2)
2
2
3
..............

16

36
4
51
234
16

25%
50%
3 .8 %
1.28%

341 operations in
326 ulcer patients

As a rule subtotal gastrectomy was per
formed upon those patients who had only
had a drainage procedure previously, and
vagotomy was added where resection
had already been carried out. Revision
resection was performed in several patients
in whom the original gastrectomy appeared
to have been inadequate or faulty. Perfora
tion of a stomal ulcer was diagnosed twice
and treated surgically, once after a Billroth
I type gastrectomy and once after gastro
jejunostomy with vagotomy. In view of the
fact that five of the 30 patients with ana
stomotic ulceration received only medical
management, it will be evident that more
than one operation was carried out in four
cases.
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TABLE X .— P o s t o p e r a t iv e C o m p l ic a t io n s

and

Se q u e l a e

Wound problems:
sepsis, etc................................... . . . 18
dehiscence.................................. . . . 4
Abdomen:
subphrenic abscess................... . . . 2
acute pancreatitis..................... . . . 1
intestinal obstruction.............. . . . 2
strangulated hernia................. . . . 1
perforation of stomal ulcer. . . . . . 2
Chest:
atelectasis, etc........................... . . . 3
Phlebitis and embolism................... . . . 5

6 .7 %

2 .4 %

0 .9 %
1-5 %

P ostoperative C o m p lic a t io n s and
Sequelae

The significant postoperative problems
in relation to the entire series are set out
in Table X under appropriate headings.
These do not require detailed comment.
Wound complications arose more frequent
ly than one likes to see and in several in
stances removal of unabsorbable suture
material from the wounds was necessary be
fore satisfactory healing was obtained. D e
hiscence occurred four times; this was
equally divided between the right upper
paramedian and the midline incisions
which had been closed by use of multiple
layers of unabsorbable material (chiefly
fine stainless steel wire or cotton inter
rupted sutures). In each case secondary
closure was effected by means of inter
rupted, through-and-through, heavy braid
ed silk sutures inserted in figure-8 fashion.
Chest complications were not troublesome,
but special care was devoted to the elimin
ation of bronchial secretions and to oral
hygiene. Similarly, every effort was made to
prevent thromboembolic phenomena by
maintenance of active general and local
blood flow and all other helpful measures.
In spite of this care, the problem was recog
nized five times, minor embolization oc
curring twice and fatality once. In one
case acute pancreatitis developed rather
suddenly on the fifth day; the clinical fea
tures suggested acute peritonitis in the
upper abdomen and laparotomy was per
formed promptly in the mistaken belief
that leakage had occurred at the suture
line. Typical areas of fat necrosis were
apparent. Acute small bowel obstruction
developed 16 days after gastrectomy in one
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patient and some weeks after gastrojejunos
tomy in another case; in each of these a
mechanical block was caused by adhesions.
In one elderly patient, an associated
inguinal hernia became strangulated before
discharge from hospital. The two instances
of perforation of stomal ulcers have al
ready been mentioned, both occurring
many months subsequent to the original
procedures. One of them developed a subphrenic abscess which necessitated drain
age; this same complication follow ed gas
trectomy in a patient with a penetrating
duodenal ulcer.
All available evidence pointed to post
operative anastomotic ulceration complicat
ing the various operations of this series in
16 cases, as shown in Table VII. The high
incidence following pyloroplasty and gas
trojejunostomy when not protected by
vagotomy is shown. Two cases were not
protected by this procedure, but these were
in the early days of vagotomy; were prob
ably incomplete, and it is felt that they
were not selected to best advantage. The
extremely low incidence following resection
is striking, as is the complete protection
afforded by vagotomy combined with re
section.
P o stoperative M o rtality

Eight hospital deaths occurred in this
series. The data relevant to these are pre
sented in compact form in Table XI, in
dicating the type of ulcer, the age of the
patient, the operation carried out, the day
of demise and the cause as far as could
be ascertained. Cardiovascular and renal
diseases predominated. Very early in the
series there was one fatality from periton
itis due to leakage of the duodenal stump.
One man jumped suddenly from an upper
window on the fifth postoperative day
landing on concrete below, disrupting both
his cranium with its contents and his ab
dominal wall. His suicide was totally
unaccountable.
A tabulation of the fatalities according
to the operation performed is set forth in
Table XII. The notably high mortality
which attended the simpler procedure of
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TA BL E X I .—C auses of D eath
Patient

Age Type of ulcer

Operation

Postoperative day

C.P.
G.T.
L.A.

54
37
51

Penetrating duodenal ulcer
Penetrating duodenal ulcer
Penetrating duodenal ulcer

Billroth II
Billroth II
Gastrojejunostomy

2
5
14

E.H.
H.C.
J.C .
J.W .
W.L.

76
73
55
87
76

Penetrating duodenal ulcer
Duodenal and gastric ulcers
Duodenal ulcer, stenosing
Gastric ulcer
Duodenal ulcer, stenosing

Gastrojejunostomy
Emergency Billroth II
Billroth II
Billroth I
Gastrojejunostomy

8
14
2
10
21

gastrojejunostomy is readily explained by
the fact that this was utilized commonly in
the poor-risk elderly patients, who had a
variety of associated degenerative condi
tions. The concurrent surgical removal of
certain other diseased viscera did not affect
the statistics adversely as far as could be
determined.
TA B L E X I I .—F atalities According to
Operation
Patients

No. of
deaths

Billroth 1 ................. . in 51
Billroth 11................. . in 234
Gastrojejunostomy.,.. in 36
Vagotomy.................. . in 18
Case m ortality......... . 8 patients of

1
4
3
0
326

Incidence
%
1.96
1.70
8 .3
0
2 .4

L a t e R esults

The postoperative results have been
judged critically, by the patient’s own
doctor in the vast majority of cases, and the
processed material is summarized in Table
X III. An attempt has been made to evalu
ate the end results with regard to the
variety of ulcers and the operative man
agement. Those categorized as “good” have
been free from significant digestive symp
toms and disability; showed quite satis
factory nutritional status, and were able
to work steadily. The group classified as
“fair” complained of some gastric or bowel
disturbances, significant dumping distress
or other minor disabilities, or showed de
fective nutrition. A “poor” result meant
recurrent ulceration, marked complaints,
real disability, or other factors that pre
vented normal life and work. Several of
the patients who fell into this unfortunate
class were chronic alcoholics while others
showed major psychiatric problems.

Cause
Peritonitis
Suicide
Intestinal obstruction and
uremia
Myocardial infarction?
Cerebrovascular accident?
Embolus
Pneumonia, pyelonephritis
Uremia

In retrospect, it would seem that these
were the outstandingly bad results of
medical treatment at an earlier stage; that
they never co-operated fully, and that no
surgical measures could compensate for
their innate inadequacies. It is regrettable
that a number of patients have been lost
to follow-up study. Several of these gave
early promise of success, and one knows
that in general the results following gas
trectomy appear to improve with the
passage of time (to some extent in contra
distinction to those following gastrojejunos
tomy, since stomal ulceration often appears
many years later); these few could not be
classified, but they suggest that the real
outcome may have been even better than
the figures quoted.
C om m ent

A survey of the cases of stomal ulcer
reveals that an astounding variety and
number of operations were performed upon
these patients. Some of these operations
were ill-advised procedures, obviously di
rected at organs that were not responsible
for the symptoms (appendix, biliary tract,
and hernias of the epigastric and umbilical
types in particular). Others were inade
quate in concept, e.g. gastrojejunostomy
for active duodenal ulceration in patients
of any age. The results in still others illus
trated the dreadful effects of faulty surgical
judgment or technical ineptitude, e.g. the
jejunum was anastomosed high up to the
body of the stomach in one patient, and
in two young men anastomosis had been
effected between the stomach and the
ileum in one case and to the transverse
colon in the other. The disastrous effects
of such so-called surgery need not be de
tailed. One of these unfortunate men had
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SURGICAL M ANAGEM ENT O F ULCERS
TAB LE X III.— P o s t o p e r a t iv e R e s u l t s

Condition

Operation

Good

! Billroth I
1 (50%)
104 (78.2%)
Billroth II
Penetrating
duodenal ulcer •j Gastrojejunostomy
14 (45.1%)
and Finney
1 Vagotomy
5 (83.3%)

Poor

Inadequate
follow-up

17 (12.8%)

1 (50% )
4 ( 3.0% )

8 ( 6.0% )

2
133

3 ( 9.8% )
1 (16.7%)

13 (41.9% )
—

1 ( 3.2% )
—

31
6

Fair
—

—

Total

172
1 Billroth I
N on-penetrating | Billroth II
duodenal ulcer i Gastrojejunostomy
and Finney
( Vagotomy

8 (66.7%)
26 (70.3%)

2 (16.7%)
4 (10.8%)

1 ( 8.3% )
3 ( 8.1% )

1 (20.0%)
1 (50.0%)

1 (20.0%)
1 (50.0%)

3 (60.0%)
—

1 ( 8.3% )
4 (10.8%)
—
—

12
37
5
2
56

Duodenal and
gastric ulcers

/ Billroth I
\ Billroth II

5 (71.4%)
10 (55.6%)

1 (14.3%)
2 (11.1%)

—

4 (22.2%)

1 (14.3%)
2 (11.1%)

7
18
25

Gastric ulcer

/ Billroth I
\ Billroth II

20 (66.7%)
21 (72.4%)

3 (10.0%)
4 (13.9%)

4 (13.3%)
1 ( 3.4% )

Stomal ulcer

f Billroth II
\ Vagotomy

12 (70.6%)
5 (50.0%)

4 (23.5%)
4 (40.0%)

1 ( 5.9% )
1 (10.0%)

3 (10.0%)
3 (10.3%)

30
29
59

—

—

17
10
27

three further laparotomies for his misery
and bowel obstructions before my resec
tion, which restored him to full comfort
and has enabled him to run his own busi
ness for the last 15 years. A selection of
nine patients who figure ultimately in the
favourable group, mainly of those treated
for anastomotic ulcers, reveals an astonish
ing total of 43 different operative proce
dures. The definitive operations are in
cluded in the final figure.
Three patients with deeply penetrating,
long-standing duodenal ulcers had re
ceived so much inadequate care or actual
mismanagement, both medical and surgical,
that they exhausted several doctors, had
become more or less dependent on nar
cotics, and were regarded as functional
problems. Very often the true situation can
be suspected promptly if one is willing to
go back with an open mind and review
carefully and critically the early phases of
the history. One man had a typical story
of major and minor periodicity of his dis
tress for 20 years, followed by eight years
of constant misery and incapacity, during
which time four abdominal operations had
not helped him. After a correct assessment

and resection he made a most gratifying
recovery, and even his drug dependence
cleared up readily. The other cases illus
trated the same principles.
It has been claimed that late deaths after
major gastric surgery are more common
than most people appreciate. The follow 
up study in this series has brought to light
20 such late deaths, the time interval from
operation varying from under one year to
nearly 19 years. In seven cases the cause
was cardiovascular and in five malignant
disease was responsible. Miscellaneous
causes accounted for the remaining eight.
Many of these patients were quite elderly.
It is not possible to draw any significant
conclusions from this small group.
Su m m a r y

and

C onclusions

A personal series of 326 gastroduodenal
ulcer patients has been analyzed and the
essential findings have been tabulated and
discussed.
Various problems have received special
attention, including the chief ulcer com 
plications, diagnostic difficulties and tech
nical management of the deeply eroding
lesion.
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An attempt has been made to compare
the different operative methods utilized for
various situations in relation to morbidity,
mortality and effectiveness.
Anastomotic ulceration has been con
sidered in some detail.
Certain unfavourable groups can be
recognized: those with multiple ulcer
complications; intense symptoms
and
intractability; the younger age groups, and
chronic alcoholics or emotionally unstable
personalities. Resort to definitive surgery
in these suggests the wisdom of combining
vagotomy with another procedure such as
Billroth II gastrectomy.
In general, individualization of manage
ment at all stages is most important and
assessment must include the physical and
psychological status of the individual as
well as evaluation of the ulcer and its com
plications.
Feeble
and
malnourished
persons are not good candidates for radical
resection. The choice here would seem to
be gastrojejunostomy and vagotomy.
Radical resection is indicated only rarely
in the presence of perforation of a duo
denal ulcer, but should be considered in the
event of multiple perforations. Two such
resections were performed in this series
with a successful outcome in each.

TH E SURGICAL TREATMENT O F INTRA
CRANIAL MENINGIOMAS. Collin S. MacCarty, Consultant in Neurologic Surgery, The
Mayo Clinic, and Associate Professor of Neuro
logic Surgery, The Mayo Foundation Graduate
School, University of Minnesota, Rochester,
Minn. 69 pp. Illust. Charles C Thomas, Springfield, 111.; The Ryerson Press Toronto, 1961.
$5.00.
This small monograph was prepared from a
review of Dr. M acCarty’s experience with men
ingioma at the Mayo Clinic and presented to
the Congress of Neurologic Surgeons in Miami
in O ctober 1959.
T h e author has confined himself to the sur
gical treatm ent of these tumours, thus limiting
the scope of interest of the manual to neuro
surgeons, particularly those in training. Oper
ative notes and drawings from actual case
histories have been used to emphasize points
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R esu m e

Dans cet article, 326 cas d’ulceres gastroduodenaux ont ete analyses et etudies; les resultats
principaux sont rapportes sous forme de tableaux
(distribution selon le sexe, selon l’age, index
d’incidence des complications, types d’operations
employees, etc.).
Jadis l’intervention la plus pratiquee etait la
gastrectomie selon Billroth 2eme maniere, tandis
que la gastro-jejunostomie etait reservee aux
malades 4ges pour pallier aux symptomes de stenose. Plus pres de nous, les resections type Bill
roth I sont maintenant faites de faqon intensive.
La vagotomie se revele etre un precieux adjuvant
pour contrecarrer l’apparition de l’ulcere peptique;
elle se fait indifferemment par voie thoracique ou
abdominale, selon les cas. Dans la presente serie,
l’indice de mortalite se monte a 2.4% , pour ce
qui est des morts dues a l’operation elle-meme.
Les resultats eloignes ont pu etre etudies de facon
approfondie grace a la collaboration des medecins traitants; ces resultats sont presentes ici en
detail, catalogues par maladies et par type operatoire. Les groupes defavorables sont: les ulceres
multiples; les ulceres accompagnes d’une symptomatologie bruyante; les alcooliques chroniques
et les patients specialement emotifs ou instables.
Les resultats les plus favorables semblent etre
ceux du Billroth II associe a la vagotomie. II faut
cependant se garder de vouloir appliquer a tous
un traitement uniforme; le choix de la tactique
operatoire dependra de l’ensemble des conditions
physiques et psychologiques du malade. La re
section radicale totale n’est qu’exceptionnellement
indiquee.

of technique. E ach chapter deals with the op
erative technique for one of nine different sites
of these formidable tumours. Emphasis has
been placed on the proper planning of incision
and bone flap so as to have reasonable control
of the situation from the beginning.
A graphic description is given of the re
covery of a woman who was quadriplegic and
mute after resection of a tumour-occluded sinus
at or behind the Rolandic region. T h e author
rightly cautions against the ligation of the
sinus posteriorly, for in most instances the
patient would not b e so fortunate.
T h e drawings of the convexity and para
sagittal tumours are excellent. Three-dimen
sional or shadow drawings of the basal tumours
might have emphasized further th e caution
with which many of these lesions must be
approached in order to avoid injury to cranial
nerves and major arterial channels.
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CARCINOMA AMONG LABRADOR ESKIMOS AND INDIANS
|

GORDON W . THOMAS, M.D., F.. .C.S.,“ St. Anthony, Newfoundland

I t h a s been said that there is no carcinoma
among the Eskimo population. Hildes1 in
a recent article quotes various authors who
present evidence which does not support
this theory.2’ 3
This review reports our personal experJ iences over the 10-year period of 19501960 with cases of carcinoma among the
full-blooded Eskimo and Indian population
of Northern Labrador.
All of these cases, except one, were seen
by the author at the Grenfell Hospital, St.
Anthony, Newfoundland, the majority
being referred by Dr. Anthony Paddon of
the Grenfell Hospital at North West River,
Labrador. The one exception, who was
seen by the author, was a 50-year-old In
dian woman living in a tent in the middle
of Labrador. This patient had a rodent
I ulcer of the face, which she had had for
many years and about which she had never
before seen a doctor.
As there is no other medical agency
working in this area and because the na
tives, particularly the Eskimos, are under
close medical supervision by the Interna
tional Grenfell Association, it is logical to
assume that there is little likelihood of a
case of carcinoma in an Eskimo in the
area escaping detection. The problem is
different in the case of the Indians, many
of whom remain nomadic and difficult to
keep under constant observation, and who
are still somewhat reticent about seeking
medical care. Therefore, it is possible that
some cases of carcinoma among the Indians
might not be seen.
There are 850 Eskimos and 370 Indians
living in Labrador North, i.e. that area o f
Labrador north of Lake Melville and
v Hamilton River.4
The Eskimos studied lived in four main
communities: Hopedale, Nain, Nutak and
Hebron. The Indians, a group of the Montagnis, make their headquarters during the
summer months at North West River and
at Davis Inlet.
I

I
I
r

“ Superintendent, The International Grenfell Asso
ciation, St. Anthony, Newfoundland.

Following the first two years of cancer
reporting and based on the Newfoundland
census figures for 1956, the general inci
dence of carcinoma in the province of
Newfoundland and Labrador reported in
1958 was 1.9 per 1000 population.5
During the 10-year period, 13 Eskimos
were seen with proved malignancies and
two others with presumed malignancies
which were not proved pathologically.
These two are not considered statistically
in this paper. During the same period three
Indians with carcinoma were observed. A
yearly incidence o f 1.5 per 1000 of popula
tion among the Eskimos and a yearly inci
dence of 0.9 per 1000 of population among
the Indians were seen, the figure for the
Eskimos being only slightly lower than that
for the whole population of the province
of Newfoundland. In view of the small
numbers of the Indians and the likelihood
that some of the cases among them might
have been missed, the incidence among
these natives is o f no true value except to
show that carcinoma does occur in the
Labrador Indians.
The sites of carcinoma were as follows:
T A B LE I.—Eskimos
B one..........................................................
Pharynx....................................................
Stom ach....................................................
Breast........................................................
Pancreas...................................................
Large bowel.................................................
Bladder.........................................................
Cervix...........................................................
T o ta l.........................................................

1
1
1
1
1
4
1
3
13

T A B LE I I — I ndians
Parotid gland..............................................
R ectu m .........................................................
Rodent ulcer on face..................................

1
1
1

T o ta l.............................................................

3

Three of the Eskimos are alive and well
one to ten years after treatment and one
Indian remains alive; this is the patient
with the rodent ulcer.
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T A B L E III.— E skim os

Chart Age
N o. (years) Sex

Outcome

Remarks

D.J.

22810

15

M

Hebron

1950 Osteogenic sarcoma, High amputation
right leg.
right leg

Alive

Curative surgery
attempted.

L.O.

23246

50

M

Nain

1951 Carcinoma, bladder

Suprapubic
cystotom y and
fulguration of
tumour.

Expired
(March 3, 1951)

Palliative surgery.
Postmortem showed
metastasis from
bladder to liver and
abdominal glands.
Pulmonary T.B.

E .W .

23627

26

F

Rigolet

1951 Carcinoma, cervix

E.U.A., D & C,
biopsy cervix.
Radium inserted.

Expired
(N ov. 23, 1951)

August: ‘ ‘frozen
pelvis” , radioresisttant.

M .L .

24052

61

M

Nain

1951 Carcinoma, ampulla, Exploratory
duodenum
laparotomy and
cholegastrectomy.

Expired
(N ov. 22, 1951)

Palliative surgery
only. Postmortem
not done.

E .T.

24136

25

F

Nutak

1951 Carcinoma, cervix

D&C and biopsy.
Expired (1953)
Radium inserted.
T otal 6000 mg. hrs.

Palliative surgery
only.

S.N .

25763

61

M

Hebron

1953 Carcinoma, cecum
with metastasis

Exploratory lap
arotomy and
Witzel
enterostomy.

Expired
(Oct. 12, 1953)

Palliative surgery
only.

L.O

27563
30362

71

F

Nutak

1955 Carcinoma, colon
1957

Right
hemicolectomy

Expired
(N ov. 5, 1957)

Readmitted 1957—
Diagnosis carcinoma
colon, post-resection
— hepatic metasta
sis. Palliative surgery
only.

C .K .

29455

53

F

Nain

1957 Infiltrating duct
carcinoma, breast

Alive and well
Right radical
mastectomy.
Deep x-ray therapy
postopera ti vely.

G .B .

27063

66

M

Nain

1955 Carcinoma, cecum

Exploratory
laparotomy and
ileostomy.

Expired
(Feb. 7, 1955)

Palliative surgery
only. Postmortem
showed: (1) carcino
ma ileocecal valve;
(2) generalized
peritonitis.

J.F.

29242

60

M

Nain

1956 Epidermoid
carcinoma, right
tonsil

Radium needles

Expired
(N ov. 9, 1956)

Palliative surgery
only. Postmortem
showed death due to
cerebral embolism.

J.F.

32090

38

F

Hopedale 1959 Carcinoma, cervix

Hysterectomy

Alive

Curative surgery
attempted.

B.J.

32604

59

M

Expired
Hopedale 1959 Carcinoma, stomach Anterior gastroenterostomy for
(N ovem ber 1959)
inoperable carcinoma.

T .T .

32989

69

M

Nain

Patient

Home

Year Diagnosis

1959 Adenocarcinoma,
middle descending
colon

Treatment

Exploratory
laparotomy
and colostomy.

Expired
(April 1960)

Readmitted 1960.
Curative surgery
attempted.

Palliative surgery
only.
Palliative surgery
only.

T A B L E IV .- —I n d ia n s
Chart Age
No. (years)

Treatment

28259

46

M

Davis
Inlet

1956 Carcinoma, parotid
gland

Expired
Radical neck
(February 1956)
dissection, right;
excision, carci
noma parotid gland

J.R .

27019

72

M

North
West
River

1958 Adenocarcinoma,
rectum

Abdomino
perineal resection.

Expired

Palliative surgery,
tumour extended
into bladder.

80

F

North
West
River

1959 R odent ulcer
of face

N o treatment

Alive

N o surgery

M .A .

—

Sex

Home

A summary of these cases is shown in
Tables III and IV.
In view o f the interest expressed b y many
as to whether or not Eskimos ever develop
carcinom a o f the breast, the follow in g case
history is noteworthy.

Outcome

Remarks

Year Diagnosis

J.P.

Patient

Palliative surgery
only. Expired pre
sumably because of
cerebral embolus.

C ase R eport
C.K., a 53-year-old Eskimo woman from
Nain, Labrador, was admitted to the Grenfell
Hospital, St. Anthony, Newfoundland, in Janu
ary 1957 complaining of “funny feelings” in
her right arm associated with weakness. In

Ju ly 1961

CARCINOMA IN ESKIMOS AND INDIANS

December 1956 she noticed a lump in her
right breast and in her right axilla, which she
described as being tender. Physical examina
tion revealed an Eskimo woman who spoke
no English, who was well nourished and in
good physical condition. A nodule, 2'A x IK
x IV2 cm., was felt in the lower outer quad
rant of the right breast and was freely mov
able. There was a palpable node in the right
axilla.
A radical mastectomy was carried out on
January 14, 1957, and the following patho
logical report on the surgical specimens was
provided by Dr. J. E. Josephson, pathologist,
St. John’s, Newfoundland:—
Gross description .— The gross specimen con
sists of the right breast removed by radical
mastectomy. It measures 12 x 10 x 5 cm. and
is composed superficially of an elliptical
shaped piece of skin measuring 14 x 6.5 cm.,
in the centre of which is a fairly prominent
nipple. It has been previously incised reveal
ing a large mass of firm, glistening white
tissue spreading throughout the fatty and
parenchymal-like tissue of the breast. Just in
ferior to the nipple there is an irregularly
outlined mass of firm, hard, dense, white tissue
which appears to be radiating to the surround
ing breast tissue. A number of shaggy irregu
larly outlined pieces of tissue from the axilla
accompany the breast. These have been
previously incised revealing that they contain
a number of lymph nodes, several of which
appear to have been infiltrated by the sur
rounding fatty-like tissue.
M icroscopic report an d rem arks.— This is
a scirrhous type carcinoma in which much of
the breast tissue is composed of dense avascu
lar collagenous connective tissue which is being
infiltrated by small knots and occasional gland
ular structures composed of neoplastic epithel
ial cells. These cells have rounded nuclei which
show considerable variation in size and shape.
The chromatin content also varies consider
ably from cell to cell. The cytoplasm is pale
and generally well outlined. Mitotic figures
within the tumour mass are scanty. Sections
taken through the accompanying axillary
lymph nodes reveal that these show prominent
reactive hyperplasia with some dilatation of
the cortical and medullary sinuses, accom
panied by some fibrosis. No evidence of tu
mour is present in these nodes, or in the fatty
tissues around them.
D iagnosis.— Infiltrating duct carcinoma of
breast; chronic axillary lymphadenitis.
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The patient made an uneventful recovery
and in April 1957 was treated in St. John’s,
Newfoundland, with postoperative deep radia
tion. She remains alive and well to date with
no evidence of metastasis.
I t is interesting that th ere w ere no cases
o f carcinom a of the skin or lip am ong the
Eskim os. C arcinom a of th e lip is th e co m 
m onest m alignant lesion seen in th e w h ite
population here and this is felt to b e due
to exposure, pipe-smoking and th e hold ing
of tarred tw ine in the m outh w hile m aking
and m ending fish-nets. T h e problem o f early
diagnosis is q u ite apparent. B e ca u se of
the exten t of the lesion w hen seen in 10
of the 13 Eskim os reported, p alliative sur
gery or no surgery at all was attem p ted .
No cu rative surgery was attem p ted in any
of the In d ian patients. T h re e of th e E s k i
mos h ad definite curative surgery a t
tem pted and, interestingly, all three rem ain
alive and well. An educational program is
as im portant am ong the n ative popu lation
as it is am ong the general population, b u t
it is difficult to carry out b ecau se o f lan 
guage and social problems.
Su m m a ry
T hirteen proved cases o f carcinom a w ere
seen in a small group o f L ab rad o r E s k i
mos over the 10-year period, 1950-1960.
T h ere w ere th ree survivors in the E skim o
group.
T h re e cases of carcinom a w ere seen in
a sm all group o f L abrad or Indians d uring
the sam e period.
Ack n o w led g m en t

The author wishes to express his thanks to Miss
Jane Macdonald, R.N., for following up the pa
tients reported in this paper.
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Resume
On a pretendu que le cancer ne se rencontre
jamais chez les populations esquimaudes. Le pre
sent article vient infirmer cette assertion, passant
en revue les cas de carcinome observes chez les
Indiens et les Esquimaux du Nord du Labrador
pendant une periode de 10 ans ( entre 1950 et
1960).
La population qui fut etudiee eomporte 850
Esquimaux et 370 Indiens. Les cas de cancer qui
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furent decouverts se repartissent comme suit: os,
pharynx, estomac, sein, pancreas, gros intestin,
vessie, et col uterin chez les Esquimaux; glande
parotide, rectum et face chez les Indiens.
L ’incidence annuelle de carcinomatose se monte
a 1,5 pour 1000 chez les Esquimaux et a 0,9
pour 1000 chez les Indiens. II est a noter que le
cancer de la peau ou de la levre n’a jamais ete
observe.
Un cas de cancer mammaire est decrit en de
tail.

BASAL C ELL CARCINOMA0
STUART GORDON, M.S., F.R.C.S.1C], F.A.C.S., Toronto

B asal cell carcinoma (rodent ulcer) is a
form of malignancy which may develop in
any place on the surface of the body except
the palms of the hands and the soles of
the feet,5 but, in fact, it appears in about
90% of instances on exposed surfaces of the
body, mainly the face (Fig. 1). It is pro
posed to review the features of 115
patients, 75 men and 40 women, represent
ing 123 lesions treated by the author.
Lesions which might have been induced by
radiation were excluded.
Untreated, the basal cell carcinoma
gradually, insidiously and relentlessly
destroys tissues as it advances, until it
reaches some structure whose invasion is
incompatible with life. Metastases from
basal cell carcinoma are very rare but have
been reported.3-8 In spite of the fact that
the lesion develops on the body’s surface,
usually on an exposed portion, and spreads
by direct extension, some 6% of deaths
from carcinoma are due to carcinoma of
the skin.7 It is obvious that any lessening
of the mortality and morbidity figures
must be the result of earlier diagnosis and
more adequate treatment.
It would seem that there is little doubt
that the blue-eyed blonde is more apt to
develop this disease than the brunette who
tans easily.2, 5 Schrire9 states that the ratio
of Europeans to Negroes who develop
"Presented at the Annual Meeting of the Royal
College of Physicians and Surgeons of Canada,
Ottawa, January 1961.

rodent ulceration in South Africa is 27 to 1.
Although commonest in the fifth and sixth
decades, it may occur at any age and has

Fig. 1.—Chart indicating site of lesions dis
cussed in the text.
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Fig. 3.—Typical appearance and site of a basal
cell carcinoma. The patient is a blue-eyed blonde
woman, aged 24 years.

20

20 3 0 40

SO 6 0

7 0 SO 9 0

in years
Fig. 2—The age distribution is shown, the lighter
squares representing women, the darker, men.

been reported in the very young.
Macomber, Wang and Sullivan6 recorded
its occurrence in a girl of 14 years. The
average age in both men and women of
this group was just over 57 years (Fig. 2).
The disease occurs in three forms. The
commonest develops as a yellowish-grey,
waxy nodule in the skin (Fig. 3). Eventu
ally a crust forms in the central portion.
This crust falls off or is knocked off and
another forms. Growth is slow. The lesion
may have been present for from three
months to many years, before treatment is
sought. Stretching the skin about the lesion
reveals a semi-translucent, ring-like thick
ening with a depressed central area, often
termed the “greasy doughnut”.
The second form, the cystic basal cell
carcinoma (Fig. 4) is less common and
appears less malignant than the other two.
Originating in the deeper layers of the
epidermis, it tends to extend more in the

direction of the underlying tissues than to
the surface and for this reason has been
called the “iceberg tumour” . It is always
primarily a lesion of the skin. It apparently
extends more slowly than the other two
forms.
Form number three is rare, the pig
mented rodent ulcer (Fig. 5). This type of
tumour was noted nine times in 200 cases
examined at the New York Hospital.5 It
occurred twice in the series described in
this report.
Rodent ulcer may be confused with senile
keratosis, molluscum sebaceum (Fig. 6 ),
and squamous cell carcinoma (Fig. 7 ).
There is really only one way o f establishing
the identity of these lesions and that is by
biopsy. Any condition o f the skin, the
nature of which is doubtful, should be sub
mitted to microscopic examination; this
dictum applies not only to a lesion of

Fig. 4.—A cystic basal cell carcinoma. It is
typical in both conformation and site.
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Fig. 5
Fig. 6
Fig. 7
Fig. 5.—A recurrent pigmented basal cell carcinoma of the nose. Fig. 6.—This molluscum sebaceum was excised in the belief that it was a rodent ulcer. Fig. 7.—This lesion was
diagnosed as a kerato-acanthoma. It proved to be a squamous cell carcinoma.

which one is suspicious but to any whose
character changes in any way, objectively
or subjectively.
T reatm en t

There are three methods of treatment in
more or less common use today, excision,
radiotherapy and electrodesiccation. A
fourth form of treatment, dermabrasion,
has been suggested recently4 and mention
is made of it here only to state that, in
my opinion, dermabrasion has no part to
play in the treatment of epithelial malig
nancy. It is this kind of inadequate treat
ment that can only result in too high a
proportion of failures when applied to any
form of malignancy.
As the lesion is superficial it lends itself
to early diagnosis and effective local treat
ment; as it is local, complete ablation is
possible when diagnosis is made early.
As stated previously no lesion of the
skin should be treated without a definite
diagnosis and this can be obtained only
by biopsy, a surgical procedure entailing
the removal of a pie-shaped or canoe
shaped portion which includes a full
thickness section of the lesion, with sub
cutaneous tissue and adjacent skin. Tiny
scooped-out bits of a lesion do not consti
tute a true biopsy and their use may lead
to incorrect interpretation of the nature of
the disease and so render valueless any
study which includes reports obtained in
this manner.1 Why then not adopt as a

routine the excision of the lesion, along
with an area of skin and subcutaneous tis
sue sufficient to ensure complete removal
of the lesion, check the adequacy of the
excision by quick section and close the
defect by whatever method is appropriate?
Fifty-six of these patients, required more
than direct closure for repair. Twelve were
repaired by a split-skin graft; seven with
a free full-thickness skin graft, usually postauricular; 31 were closed by some form of
local tissue shift; and in six patients a com
bination of these procedures was used. If
a quick section is not available, and the
pathologist’s routine report indicates inade
quate removal, then re-excision, with
apologies to nobody, must be carried out.
Eighty-eight patients were treated primar
ily by this method, although quick section
was not done in the earlier cases. Of 34
patients whose primary treatment consisted
of excision checked by quick section, there
was only one recurrence. No further record
can be obtained in 18. Eight died of some
other cause, without recurrence of rodent
ulceration, in from one to six years, and
two died of their disease. Four are alive
with proved recurrence. Fifty-six have
remained alive and well for periods rang
ing from months to 28 years.
Rodent ulcers that occur on the cheeks,
as in any area that does not overlie cartil
age, will respond well to expert radiation
therapy in many cases. The same is not
true of lesions over cartilage, * • 7 for
example, those on the ears, eyelids, and the
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widely excised and checked, where pos
sible, by both quick section and paraffin
section, and the resultant defect closed
by whatever means seems most appropri
ate; direct suture, split-skin graft, full
thickness skin graft, local or distant pedicle
graft, or any combination of these pro
cedures.
Patients who have been treated for rodent
ulcer should be seen at regular intervals for
the rest of their lives. A lesion, recurrent
or new, as has been noted in many reports,
may appear long after the arbitrary limit
of five years has passed.
Fig. 8.—Radiodermatitis and chondritis follow
ing radiation therapy of a rodent ulcer nine
months previously.

lower part of the nose. Many of these if
treated by radiation develop a chondritis
(Fig. 8) and require surgical intervention
later; so why not, when presented with a
basal cell carcinoma in these areas, resort
to surgical excision at once?3 Twenty-one
of the patients in this series presented for
treatment of a recurrence following radia
tion therapy. Twelve of these have re
mained well for periods of from one to 11
years following single excision; four had a
second recurrence which was again excised
and they have since remained well; two
died of their disease, and three have been
lost to follow-up study.
If a rodent ulcer responds initially to
adequate radiation and later shows evi
dence of recurrence or spread, it should
never be radiated again but should auto
matically become a surgical responsi
bility.3, s- 10,11 It has been demonstrated
that this lesion is not really radiosensitive
and cannot be controlled by well-super
vised radiotherapy.
Electrodesiccation has less to offer than
either excision or radiation (Fig. 9). The
limits of tissue destruction are difficult, if
not impossible, to define. A biopsy is neces
sary to establish the diagnosis and if this
lesion is of a size suitable for this form
of therapy it will lend itself readily to
surgical excision.
A basal cell carcinoma should be treated
the moment there is the slightest suspicion
of its presence. All such lesions should be

Fig. 9.—A proved rodent ulcer just medial to
the medial canthus of the right eye was treated by
electrodesiecation four months after onset. Two
months later sections of the area after excision
revealed the persisting presence of basal cell
carcinoma, x 150.

Finally, in those unfortunate patients in
whom recurrent disease has advanced to
such an extent that any attempt at surgical
treatment would result in marked deform
ity without any real assurance of cure, it
is more humane to withhold one’s hand.
Symptomatic treatment with, perhaps, pal
liative radiation is now the only wise form
of therapy. Palliative treatment in this
instance is directed more at attaining rela
tive mental peace than at affecting the
actual disease.
Summary

Basal cell carcinoma is a malignant lesion
occurring usually on the face. It rarely
metastasizes but spreads by direct con
tinuity. Early wide excision, the extent of
which is checked by the pathologist, is
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believed to be the best treatment. Regular
re-examinations should be made for the
remainder of the patient’s life.
Ac k n o w l e d g m e n t
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This readable monograph is an excellent ac
count of the personal experience of two sur
geons. T h ey set out to present to the reader
a factu al and brief account of the major sur
gical diseases affecting the lung. They have
achieved their object. T h e format is informal
and som ewhat dogmatic in that it presents the
attitudes o f one group without clouding the
field w ith conflicting opinions— but this cannot
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Resu m e
Le carcinome cutane a cellules basales ( ulcus
rodens) se recontre dans n’importe quelle locali
sation sauf dans la paume des mains et la plante
des pieds. Pour ce qui est des autres localisations,
90% des cas sont faciaux.
L ’article presente ici etudie 115 malades vus
par 1’auteur, dont 75 hommes et 40 femmes.
Lorsqu’il n’est pas traite, le carcinome cutane basocellulaire grandit lentement, rongeant les tissus
environnants, jusqu’a ce qu’il atteigne une taille
incompatible avec la vie. Les metastases, bien
que possibles, sont tres rares. La maladie frappe
de preference les blonds, et l’on sait que le rapport
d’incidence entre les Blancs et les Negres est de 1
a 27 respectivement. L ’age moyen des patients,
hommes ou femmes, est 57 ans et au-dessus.
Cette carcinomatose peut se presenter sous trois
formes principales: soit comme un petit nodule
cutane, de couleur gris-jaunatre, parfois recouvert
d’une croute; soit comme un petit kyste, dont le
developpement est tres lent et se fait vers les
parties profondes de la peau; soft enfin, sous forme
d’une petite tumeur pigmentee.
Le diagnostic differentiel est a faire avec le
carcinome spinocellulaire, avec les keratoses et le
molluscum. Le plus sur moyen diagnostique est
evidemment la biopsie.
Le traitement a ete discute: excision, radiotherapie, electrocoagulation, abrasion. L ’auteur
recommande une excision large, emmenant tous
les tissus suspects, verifiee par des coupes histologiques extemporanees. Ulterieurement, il y a lieu
de surveiller le malade a intervalles reguliers
pour prevenir les possibilities de recidive.

be taken as a criticism. Although brief, it is
full of meat and contains an excellently re
produced group of radiographs at the end of
the book to illustrate the text. T he book can
be read and digested easily in an evening and
should appeal especially to medical students
and practitioners, to whom it can b e highly
recommended. To medical students in par
ticular, this volume will suffice to supply them
with all the information they need on the
surgical approach to diseases of the lung. The
authors’ wish was to give us a short and pleas
ant journey through this book and they have
achieved this object as well as imparting a
goodly amount of valuable clinical information
and experience.
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CASE R E P O R T S
MASSIVE HEMORRHAGE DUE TO DIVERTICULAR DISEASE
OF THE COLON:
A Case Illustrating the Bleeding Point”
I. SALGADO, M.D., G. K. WLODEK, M.D., W. II. MATHEWS, M.D. and
H, ROCKE ROBERTSON, M.D., F.R.C.S.[C], F.R.C.S.(E.), F.A.C.S., Montreal
I t is commonly stated that massive bleed
ing can arise from a diverticulum of the
colon. In a number of reported in
stances1'9- 1115 in which bleeding has not
ceased after institution of conservative
treatment, resections of the involved colon
have been carried out. While diverticula,
with or without infection, have in each case
been demonstrated in the surgical speci
mens, and while superficial ulceration has
occasionally been observed,3- s- 6-1015 we
have not discovered a single reported case
in which the actual bleeding point has
been demonstrated.
By chance, in a case that we encountered
recently, our attention was directed to one
of many diverticula in a patient who had
bled massively, by the fact that a thrombus
was seen to be protruding through the
ostium of the diverticulum (Fig. 1). Serial
sections through this particular diverticul
um revealed the eroded vessel (Figs. 4
and 5).
C ase R eport

Mrs. S.S., a 79-year-old white woman, was
admitted to The Montreal General Hospital at
5:00 a.m. on July 26, 1960. Her history re
vealed that for two weeks before admission
she had had daily rectal bleeding and had
been passing gross blood per anum during the
preceding 24 hours.
In 1954, she was seen in the outpatient
department when a diagnosis of arteriosclerotic
heart disease and hypertension was made
(blood pressure 210/110 mm. Hg). In 1956
she began to complain of increasing constipa
tion and intermittent rectal bleeding. Diverticulosis of the sigmoid colon was discovered
and repeated radiographs since that time have
shown progression of the diverticular disease
to involve the whole sigmoid and descending

colon. Sigmoidoscopic examination on several
occasions was negative. Her symptoms were
controlled by medical management.
Physical examination on the morning of her
admission on July 26, 1960, revealed an elder
ly, confused, extremely pale woman, passing

Fig. 1.—Opened sigmoid colon with orifices of
three diverticula visible and a blood clot protrud
ing through the orifice of the diverticulum on the
left side.

bright red blood per anum. Her blood pres
sure on admission was 80/50 mm. Hg; her
pulse was 68 per minute and irregular. Abdom
inal examination revealed slight distension;
no enlargement of liver or spleen, and no
masses or tenderness; the bowel sounds were
hyperactive. Sigmoidoscopy (up to 14 cm.)
revealed large amounts of fresh blood in the
rectum and recent clots; no bleeding point
could be visualized.
Preoperative Course

Whole blood transfusions, vitamin K and
calcium gluconate were given as soon as
possible, but even after 10 units of blood she
continued to pass an almost continuous stream
of red blood and her blood pressure failed to
rise.
A tentative diagnosis of massive hemorrhage
from diverticular disease of the sigmoid colon
"From the Departments of Surgery and Pathology, was
made and laparotomy was performed five
McGill University and The Montreal General Hos
hours after admission to hospital.
pital.
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Fig. 2.—Section of the bowel wall through the
diverticulum. The dark clot is visible in the lumen,
the inflammatory induration about the diverticul
um in the pericolic fat is apparent and the site
of the disrupted vessel can be discerned (at arrow
point).

Operation
Under general anesthesia, the abdomen was
opened through a lengthy left paramedian in
cision. The colon and distal 20 cm. of terminal
ileum -were found to be distended with fresh
blood, and numerous diverticula were found
in the sigmoid and descending colon. Exam
ination of the stomach, duodenum and small
intestine was negative.
To rule out the possibility of a proximal
source of bleeding in the colon, openings
were made in the cecum and transverse colon
and the bowel was examined through a sig
moidoscope. No lesion was seen. Following
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this, a left hemicolectomy was performed with
end-to-end anastomosis. A transverse colostomy
and cecostomv were performed, utilizing the
previously made colotomy and cecotomy open
ings.
The patient made an uneventful recovery;
the cecostomy closed spontaneously and the
transverse colostomy was closed four weeks
after the resection. She was discharged from
hospital two months after admission with no
evidence of recurrence of bleeding.

Pathological Findings
The fixed specimen measured 34 cm. in
length. There was no gross evidence of inflam
mation. The ostia of seven diverticula could
be seen, from one of which a thrombus was
protruding.
In addition to this, three inverted diverticula
were found in the specimen.
Attention was directed to the diverticulum
containing the thrombus and this portion of
the colon was sectioned in such a way as to
bisect the diverticulum. A small circular zone
of relative induration was seen in the wall of
the diverticulum (Fig. 2 ) , and the fat oppo
site this point was also noted to be indurated.
There was no gross evidence of ulceration.
Serial sections through this area eventually

Fig. 3.—Microsection of diverticulum to show dark clot in the
lumen at the right side, a re-epithelialized ulcerative crypt in the
mucosal lining at the centre, and above this to the left side an artery
incorporated in a peridiverticular inflammatory reaction of the pericolic
fat.
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Fig. 4.—T h e artery is seen to the left o f centre at a deeper plane.
Its wall on the right side is deficient and a mass o f clot rests in a
tissue space between the defect and overlying mucosal tissue.

revealed (1 ) thrombus in the lumen of the
diverticulum (Figs. 1, 2 and 3 ); (2 ) an area
of healing ulceration of the mucosa (Fig. 3 ),
and (3 ) a zone of inflammatory reaction in
the bed of the ulcer and, traversing this zone

of inflammatory reaction, a medium-sized ar
tery with a defect in a segment of its wall
filled with partially organized thrombus which
extended well out into the perivascular tissues
(Figs. 3, 4 and 5 ).

Summary
A case is reported exhibiting massive
hem orrhage from an eroded vessel in the
wall of a diverticulum.
Referen ces
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Resume
Ceci est l’histoire d’un cas d’hemorragie massive
due a un diverticule du colon.
II s’agit d’une femme de 79 ans, admise a
l’Hopital General de Montreal le 26 Juillet I960.
Deux semaines avant son admission, elle a pre
sente des saignements rectaux. Quatre annees
auparavant, elle avait ete examinee dans le departement des malades ambulants du meme hopital
pour un syndrome de constipation alternant avec
des pertes de sang et Ton avait etabli deja a ce
moment une diverticulose du sigmoide et du colon
descendant.
Elle regut immediatement les transfusions de
sang que son etat necessitait: ceci eut pour resultat
d’augmenter considerablement l’importance de
l’hemorragie rectale. Une laparotomie exploratrice
fut immediatement decidee. On trouva un colon
distendu par le sang, porteur de nombreux diverticules. On pratiqua alors une hemicolectomie
avec anastomose bout a bout. Une colostomie
transverse et une ciecostomie de decharge furent
faites.
Les suites operatoires furent excellentes. La
malade put quitter l’hdpital deux mois apres son
admission.
Dans la piece operatoire l’examen anatomopathologique permit de trouver un diverticule
obstrue par un thrombus, au fond duquel une
arteriole se trouvait sectionnee par un ulcere.
L ’interet de ce cas reside dans le fait qu’il
a ete possible de trouver avec exactitude le point
responsable de l’hemorragie.
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R U P T U R E A N D S T E N O SIS O F M A IN S T E M R R O N C H U S
R. H. CRAIG, M.D.,® Ottawa, Ont.
Stenosis o f main stem b ro n ch i after trau
m atic tears, other than those caused b y
en d oscop y procedu res, is n o w b ein g re c
ogn ized and treated w ith increasing fre 
q u en cy b y bron ch op la stic proced u res or
resection and anastomosis. T h e fo llo w in g
is an illustrative case report.
C ase R eport

A 17-year-old girl was brought to the
emergency department of the Ottawa Civic
Hospital at 11 p.m., on September 13, 1960.
She had been in an automobile accident and
had sustained a compression injury to her
chest. The chest was compressed between
the right front seat and the dashboard of the
automobile in which she was riding. The
patient complained of severe anterior chest
pain on the left side and difficulty in breath
ing. She was coughing up bright red blood
clots.
Examination revealed a teen-age girl not in
acute distress. Her blood pressure was 8 0 /6 0
mm. Hg, pulse rate 96 per minute and respir
ations 32 per minute. There were some very
superficial abrasions on the left chest anterior
ly. Apart from these there were no other
marks. Auscultation of the chest revealed good
air entry bilaterally with a few adventitious
sounds on the left side o f the chest. Chest
radiographs at this time revealed a 5% to 10%
pneumothorax on the left side and a lesser
pneumothorax on the right side, without evi
dence of bony injury.

sulfation was obtained and underwater intra
pleural drainage into the left chest was
established.
By September 15 the pneumothorax on the
left side had been reduced to 10% and the
intrapleural drainage had ceased to function.
Clinically, by September 17 there was good
air entry into the left and right sides o f the
chest and the intrapleural drainage was re
moved. On September 19 a slight tachycardia
which had been present since September 15
increased to 140 per minute and there was
no air entry to the left chest (F ig. 2 ) . Bron
choscopy was performed that day. The post
cricoid tear seen by the laryngoscopist was
again noted and appeared to be healing. The
left main stem bronchus was hyperemic,
edematous and contained a large b lood clot
just proximal to the left upper lobe take-off.
Aspiration of the left main stem bronchus was
performed, after which the basilar segments
of the lower lobe could be view ed easily and
no other abnormality was noted in the left
main stem bronchus.
There was considerable improvement o f air
entry to the left chest the follow ing day but
this was not as marked as expected. Radio-

Within one hour the patient’s condition im
proved. She did not have nearly as much pain;
difficulty in respiration had been alleviated
with oxygen, and her blood pressure was 1 1 0 /
90 mm. Hg.
The following morning on examination the
patient again had difficulty with respirations.
There was gross surgical emphysema bilater
ally in the neck, extending down to, but not
below, the clavicles. Her blood pressure was
9 0 /8 0 mm. Hg and her respirations were 30
per minute. Laryngoscopy revealed a small
tear just below the cricoid cartilage posteriorly.
A chest radiograph revealed a 40% to 50%
pneumothorax on the left side and no pneu
mothorax on the right (Fig. 1 ). Surgical con° Assistant Surgeon, Traumatic Surgical Service,
Ottawa Civic Hospital, Ottawa, Out.

Fig. 1.—Pneumothorax—left side.
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Fig. 2.—Atelectasis—left side.

Fig. 3.—Bronchogram demonstrating complete
occlusion of left main stem bronchus.

graphs taken on September 23 and September
26 revealed evidence of air entry to the left
chest with a haziness over the left lower lobe.
The patient during this interval had been
using a Bird respirator with aerosol therapy.
Sputum was minimal and was not bloodtinged. However, after September 26, air entry
decreased and became absent, with complete
atelectasis of the left lung during the next
five days.
Bronchoscopy and bronchography per
formed on October 3 revealed complete ob
struction of the left main stem bronchus prox
imal to the left upper lobe take-off (Fig. 3 ).
The history was again reviewed with regard
to the possibility that a foreign body mi^ht
have been aspirated at the time of the acci
dent, but no such information could be ob
tained.
On October 12 a left thoracotomy was per
formed using a posterior approach. There were
minimal adhesions within the chest cavity and
both upper and lower lobes were completely
atelectatic. Dissection of the left main stem
bronchus was difficult due to numerous adhe
sions between the main stem bronchus and the
pulmonary artery. The pulmonary artery was
isolated and an umbilical tape was placed
around it in the event that it might be torn.
At a level approximately 2 cm. proximal to

the left upper lobe take-off there could be
seen and felt a definite area of stenosis of the
left main stem bronchus which extended up
to and under the aortic arch. To mobilize the
bronchus completely, the aorta was mobil
ized and the bronchus was then freed up to
the carina. The bronchus was then severed
just proximal to the left upper lobe take-off.
The proximal bronchus was full of thick gran
ulation tissue and no anesthetic gases could be
forced through the severed end of the bron
chus under direct pressure. Distal to this the
lung contained thick tenacious gelatinous secre
tions, which required numerous washings to
complete their removal. The bronchus was
again severed 1 cm. distal to the carina at a
level proximal to the stenosis. With consider
able difficulty a primary anastomosis was
carried out between the two ends of the left
main stem bronchus using atraumatic 000 silk
sutures. Both lobes of the lung then expanded
without difficulty. Intrapleural drainage was
established after the anastomosis had been
covered with mediastinal pleura.
Immediately postoperatively there was good
air entry and full expansion of both upper
and lower lobes of the left chest. Satisfactory
air entry was maintained until the evening of
October 13, the first postoperative day, when
there was marked decreased air entry into the
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left chest and a radiograph confirmed a recur
rence of atelectasis.
Bronchoscopy was performed on October
14 and very thick tenacious plugs were re
moved from the left main stem; the plugs
extended well down below the suture line.
The suture line appeared to be intact and the
lumen of the main stem was approximately
two-thirds of the normal diameter.
Subsequent to this the patient had an un
eventful postoperative course. The chest drain
age tube was removed on the fourth postopera
tive day, the sutures were removed on the
eighth postoperative day and the patient was
discharged on the fourteenth day. Radiographs
on discharge revealed good aeration of the
left chest (Fig. 4).
One month after the bronchial resection and
anastomosis the patient was readmitted to
hospital for bronchoscopy; this revealed a
narrowed left main stem bronchus which
nevertheless had an adequate-sized lumen
without secretions. Chest radiographs at this
time revealed good air entry into the left
chest.
D is c u s s io n a n d S u m m a r y

The mechanism of injury in this case
is difficult to establish; three possibilities
have to be considered in an explanation:
(1 ) forced expiration with a closed glottis
causing positive intrathoracic pressure
(V alsalva’s phenomenon); (2 ) normal
angulation of the left main stem bronchus
compared with the right main stem bron
chus with sudden deceleration producing
a shearing force causing a tear in the
bronchus, and (3 ) external compression to
the chest.
This patient had a tear of the left main
stem bronchus which progressed to com
plete bronchial stenosis. Such lesions usu
ally do not present dramatically with the
patient in critical condition, and usually
there are no associated chest injuries such
as rib fractures. It is interesting that the
stenosis occurred within 15 days of the
initial injury in this case and that hv re
section of the stenosed area and primary
anastomosis it was possible to conserve
all the healthy lung tissue in the left
chest. This is certainly more satisfactory,
both to the patient and to the surgeon,
than a pneumonectomy.

Fig. 4.—Complete aeration of left lung.

The development of a stricture at the
site of anastomosis may occur at a
later date as has been reported by others.1
Repeated dilatation by bronchoscopy may
then be required to maintain an adequate
sized lumen of the left main stem bron
chus. However, after an interval of five
months this patient has returned to normal
activity and is participating in athletic
activities; thus it would seem im probable
that a stricture will occur.
R eferen ces

1. H o od , R. M. a n d S l o a n , IT E.: Injuries o f
the trachea and major bronchi, J. Thorac.
ir Cardiovasc. Stag., 38: 458, 1959.
2. G a g n o n , E. D.: The recognition and man
agement of traumatic ruptures of the
tracheo-bronehial tree, Canad. J. Surg., 2:
3 3 1 , 1959.
3. T y s o n , M. D., W a t so n , T .

R., J r . a n d S i b l e y ,
J. R.: Traumatic bronchial rupture with
plastic repair, New England J. Med., 258:
160, 1958.
4. N a c l e r i o , E. A., editor: Bronchopulmonary
diseases, Paul B. Hoeber, Inc., New York,
1957.
R e su m e

Ceci est l’histoire d un cas.
Une jeune fille de 17 ans, victime d’un accident
d’automobile, a eu le thorax comprime entre le
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tableau de bord d’une voiture et le dossier de
son siege. Elle souffre, a de la difficulte a respirer
et en toussant expectore des caillots de sang. Son
etat general est assez bon; la radiographie pulmonaire montre un leger pneumothorax bilateral.
Elle est placee sous une tente a oxygene et son
etat s’ameliore rapidement.
Le lendemain, la difficulte a respirer revient.
Une nouvelle radiographie montre une augmenta
tion du pneumothorax a gauche; par contre. il y
a eu resorbtion a droite. On pratique une bronchoscopie qui permet d’aspirer un gnos caillot
obstruant la bronche souche gauche; de plus, on
installe une aspiration pleurale continue.
Une dizaine de jours plus tard, il apparait un
syndrome d’atelectasie gauche. On pratique alors
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une thoraeotomie posterieure. La dissection de la
bronche souche gauche se fait difficilement a
cause de nombreuses adherenees avec l’artere
pulmonaire. Une steraose de cette bronche, situee
a 2 cm. de son entree dans le parenchyme est
decouverte; elle est due a une masse de tissu de
granulation. On pratique la resection de cette
portion et on anastomose les deux extremites avec
difficulte par des sutures a la soie 000. Les suites
operatoires furent bonnes et la malade put quitter
l’hopital deux semaines plus tard.
Elle a ete revue depuis: a la bronchoscopie, il
existe un retrecissement partiel du canal bronchique, bien que celui-ci soit suffisamment large
pour permettre une ventilation tout a fait satisfaisante.

T H E T IB IA L IS A N T E R IO R SE SA M O ID
R. A. HALIBURTON, M.D.,“ E. G. BUTT, M.D. and I. R. BARBER, M.D., Windsor, Ont.

A ccessory ossicles o f the foot lying in rela
tion to the m edial aspect of the first cunei
form and navicular are uncommon and
there has b een some confusion regarding
their term inology. T h e purpose of this
paper is to review the literature on this
su b ject and to report a patient with a
tibialis anterior sesamoid w hich was re
m oved at operation.
D w ight,2 in 1902, described an accessory
ossicle lying m edially in a hollow betw een
the navicular and th e first cuneiform. He
suggested th at the title “paracuneiform e”
b e used for anomalous ossicles, occurring in
relation to the first cuneiform, with the
exception o f the os interm etatarsium and
the os intercuneiform e. Zimmer5’ 6 identi
fied tw o types of os paracuneiform e; ( a )
a sm all ovoid bone lying in a groove b e
tw een the navicular and the first cuneiform,
and ( b ) the tibialis anterior sesamoid lying
entirely m edial to the first cuneiform. H e
d escribed a tibialis anterior sesamoid which
he dissected from the foot of an amputated
specim en. O ’Rahilly4 clearly distinguished
betw een th e os paracuneiform e lying in re
lation to the navicular and first cuneiform,
and the tibialis anterior sesamoid lying
m edial to the first cuneiform ; it now ap
pears p referab le to accep t these two terms
as ind icating distinct and separate entities.
“402 Medical Arts Bldg., Windsor, Ont.

C arlier1 and M orrison3 have reported pa
tients with anterior tibial sesamoids. B oth
of these patients presented with symptoms
relating to the accessory bone, w hich at
operation was found lying in the tendon
of the tibialis anterior, articulating with the
m edial aspect of the first cuneiform.
C ase R eport
A six-year-old girl was seen in December
1959 with the chief complaints of pain and
deformity of the left foot. On examination
there was mild pronation of both feet. The
tibialis anterior tendon of the left foot extended
to a tender slightly movable bony hard prom
inence on the dorsomedial aspect of the first
cuneiform. The tendon appeared to reach sub
cutaneously from this bony prominence to the
region of the medial aspect of the base of the
proximal phalanx of the great toe. A small
accessory toenail was present posteromedial to
the nail of the great toe (Fig. 1 ). A mild
hallux adductus was present, and on active
dorsiflexion of the foot there was a cock-up
deformity of the great toe. Radiological studies
of the left foot revealed two ossicles con
tiguous to the medial aspect of the first cunei
form, and a small calcific-like density medial
to (he base of the distal phalanx of the great
toe, adjacent to the site of the accessory toe
nail (Fig. 2 ). Operation was performed in
June 1960. The sesamoid, in two parts, was
dissected out of the tibialis anterior tendon.
The deep portion articulated with a facet on
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Fig. 1

Fig. 2

Fig. 1.—Photograph of the dorsum of the patients foot showing: (a) the prominence of
the sesamoid tibialis anterior medial and proximal; (b) puckered skin owing to anomalous
tendon insertion, and (c) accessory toenail on short great toe. Fig. 2.—Postero-anterior
radiograph of foot reveals: (a) bi-partite accessory ossicle adjacent to the medial proximal
aspect of the medial cuneiform; (b) a muscular-like band extending from the accessory
ossicle to the region of the base of the proximal phalanx; (c) a 2-mm.-long density medial
to the base of the distal phalanx at the base of the accessory toenail, and (d) a slightly
shortened first metatarsal and shortened phalanges of the great toe.

the medial surface of the first cuneiform. At
the site of the sesamoid the tibialis anterior
tendon expanded into three bands presenting
a cruciate appearance. One band w as inserted
into the dorsum of the first cuneiform and
another inserted into the skin on the medial
aspect of the first cuneiform; the third ex
tended distally inserting into the periosteum of
the medial aspect of the distal portion of the
first m etatarsal and diffusely into the overlying
puckered skin. The accessory nail and the
distal portion of the tendon were excised, and
the remainder of the tendon w as sutured to
the periosteum on the medial asp ect of the
base of the first metatarsal.

D isc u ssio n

Accessory bones of the foot are usually
found as incidental radiographic findings,
often of no clinical significance. The patient
described was an exception in that there
was pain related to the sesamoid, the foot
was deformed and there was a mild dis
turbance of muscle balance of the foot
associated with the anomalous insertion of
the tibialis anterior tendon. Operation was
undertaken to relieve pain and to improve
the appearance of the foot.
The occurrence of the sesamoid, the aber
rant attachment of the tibialis anterior
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tendon and the accessory toenail with an
adjacent ossific centre might be interpreted
as a primitive attempt at the formation of
an extra ray of the foot.
Summary
The literature on accessory ossicles of
the foot related to the medial aspect of the
navicular and first cuneiform has been re
viewed.
The case report of a patient with a tibi
alis anterior sesamoid removed at opera
tion is presented.
The case presented is unusual in that
the sesamoid was bi-partite and was asso
ciated with an anomalous attachment of
the tibialis anterior tendon and an acces
sory great toenail.
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CLINICAL NEUROSURGERY. Proceedings of
the Congress of Neurological Surgeons, Miami
Beach, Florida, 1959. Vol. 7. 278 pp. Illust. The
Williams & Wilkins Company, Baltimore, Md.,
1961. $12.00.

This seventh volume of “Clinical Neurosurgery”
is comprised of the edited proceedings of the
ninth annual meeting of the Congress of
Neurological Surgeons held in October 1959.
The volume is dedicated to Dr. William J.
German, professor of neurological surgery at
Yale University School of Medicine. It con
tains excellent papers by other neurologists
and neurosurgeons which are related mainly
to brain tumours, either from the diagnostic
or therapeutic point of view.
The contributions by Dr. German include a
follow-up study of gliomas and acoustic neur
omas. These are thoughtful essays and are
concerned with many of the patients originally
operated upon by Dr. Harvey Cushing.
Other clinical papers include considerations
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operation, J. Bone & Joint Surg., 35-B:
_ 254, 1953.
4. O ’R a h il l y , R: A survey of carpal and tarsal
anomalies, J. Bone 6- Joint Surg., 35-A:
626, 1953.
5. Zi m m e r , E. A.: Skelettelemente medial des
Cuneiforme. I., Acta radio!., 34: 102, 1950.
6. K o h l e r , A.: Borderlands of the normal and
early pathologic in skeletal roentgenology.
English translation arranged and edited by
J. T. Case. 10th ed. by E. A. Zimmer,
Grune & Stratton, Inc., New York, 1956.

Resume
Resume d’une histoire de cas. II s’agit d’une
petite fille de six ans vue en Decembre 1959, se
plaignant de douleurs dans le pied gauche. L’examen revele une legere pronation des deux pieds
et 1’on peut palper dans la partie inferieure du
tendon tibial anterieur une petite tumeur dure.
A la radiographie on decouvre de petits os surnumeraires: deux a proximite du premier cuneiforme
et un troisieme en dedans de la phalangine du
gros orteil. Ces formations furent enlevees par
operation en Juin 1960.
Apres avoir passe en revue la litterature sur le
sujet, les auteurs notent que la presence d’os
sesamo'ides dans le pied est generalement sans
symptomatologie. Souvent, ce n’est qu’une trou
vaille radiologique. Dans le cas presente ici, la
malade accusait des douleurs; de plus il existait
une deformation du pied et l’insertion du tendon
du muscle tibial anterieur se faisait de fagon
anormale.

of metastatic tumours of the brain, tumours
involving the third ventricle, surgical tech
niques for removal of intracranial meningi
omas, epilepsy and brain tumour, isotope local
ization of brain tumours and the results of
radiotherapy. Disorders of visual perception
in patients with brain tumours and an argu
ment for the small pneumoencephalogram
represent other chapters.
More basic studies include a paper on elec
tron microscopy of brain tumours, observations
on gliomas transferred from guinea-pigs’ eyes
to cell cultures, and a report on the results
with chemotherapy of gliomas by vascular per
fusion of antitumour agents. The final chapter
by Dr. Zimmerman discusses the nature of
experimental gliomas.
This book has a rich variety of contribu
tions by an impressive list of experts. It will
be found invaluable to neurologists and neuro
surgeons and other specialists in nervous dis
eases. Some, but by no means all, of the papers
will be of more general interest.
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EXPERIMENTAL SURGERY
FURTHER EXPERIEN CES WITH TH E USE OF NITROGEN MUSTARD
AS AN ADJUNCT TO OPERATION IN TH E TREATMENT O F CANCER0
J. A. McCREDIE, M.B., M.Ch., F.R.C.S.(Eng.), F.R.C.S.(Edin.), F .R .C .S .[C ]t
and W. R. INCH, B.Sc., Ph.D., A.Inst.P.,1

London, Ont.

N it r o g e n mustard was given to patients
at the time of operation for cancer to de
termine if its use was safe and if it de
creased the incidence of tumour recur
rences. The original procedure has been
outlined previously.1 In patients with intra
abdominal growths the drug was placed in
the lumen of the gut, operative wounds
and peritoneal cavity; in patients with
growths elsewhere nitrogen mustard was
given by the systemic venous route and
operation wounds were irrigated with a
solution containing the drug.
Recently there has been increasing inter
est in both the physical and chemical mea
sures that may he taken at the time of
operation for cancer in an attempt to de
crease the incidence of local and dis
tant metastases. Physical procedures that
have been advocated for gastrointestinal
tumours are minimal handling, early liga
tion of blood supply, the placing of tapes
above and below the growth to occlude
the lumen of the gut, and the covering of
the peritoneal surface to prevent the spread
of cells from the serous surface. A growth
situated outside the abdomen should be
handled as little as possible both before
and during operation, and the blood supply
to the region should be divided at an early
stage during operation. Many chemicals,
such as saline, Dakin’s solution and Clorpactin XCB, have been used in operative
wounds in an attempt to prevent local re
currences. The lumen of the gut has been
washed out with perchloride of mercury^
and Clorpactin XC'B3 to prevent implants
'From the Ontario Cancer Foundation, London
Clinic, London, Ont., and the Department of
Surgery, University of Western Ontario. Supported
by a grant from the Ontario Cancer Foundation.
Presented at the Southwestern Ontario Regional
Meeting, the Royal College of Physicians and Sur
geons of Canada, London, Ont. November 15,
1960.
tFellow of the Ontario Cancer Foundation,
t Radiobiologist, Ontario Cancer Foundation, Lon
don Clinic.

occurring at the site of intestinal anastom
osis. Attempts have also been made to con
trol cancer cells in the blood stream and
cells which are already established as early
metastases by administering cytotoxic
agents, such as nitrogen mustard (Mustargen) and triethylene thiophosphoramide
(Thio-TEPA ).4 Efforts have been made to
increase the general resistance of the pa
tient by raising the properdin level in the
blood,5 and various antisera0 have been
prepared to act directly on the cancer cells.
Nitrogen mustard (methyl-bis [/3 -ehloroethyl] amine hydrochloride; HN2; Mustargen; Mechlorethamine Hydrochloride N .F .)
has been studied most intensively as a cyto
toxic and cancericidal agent. It belongs to
the group of polyfunctioning alkylating
agents which give rise to a highly active
pentavalent nitrogen atom and a chloride
anion. The rate of inactivation of the nitro
gen atom depends on the pH, temperature
and the amount of organic material present
in the medium. The hydrogen ion concen
tration of a solution of nitrogen mustard,
freshly prepared with unbuffered saline, is
4.8 pH units; this falls rapidly to a pH of
3.8 during the first hour and then more
slowly to a steady level of about 3.4 pH
units in 24 hours. During the initial acidi
fication the parent amine molecule is under
going a transformation into the imine form
at a rate corresponding to a half-life of 90
seconds.7 The imine molecule is more stable
in aqueous acidic solution than the parent
amine and remains both toxic and canceri
cidal to animals after standing for 24 hours
at room temperature (25° C .).8 When in
troduced into the body ( pH 7.3) the imine
and remaining amine molecules react rap
idly with a large number of organic materi
als, particularly nucleoproteins, and prob
ably remain biologically active for only a
few minutes. The reaction within the body
is non-specific, affecting mostly cells which
are undergoing rapid mitosis such as those
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in the bone marrow, intestinal mucosa,
testis and malignant tumours. Since chrom
osome damage, systemic toxicity and
therapeutic response are in many ways
similar to those following X and gamma
radiation, the drug is often described as
radiomimetic.
Nitrogen mustard has been used exten
sively for the treatment of established
malignant disease. Some of the neoplastic
conditions of the lymphoid and hemopoi
etic systems, e.g. Hodgkin’s disease, are
controlled for short periods of time, where
as the response of carcinomata and sarco
mata depends upon the amount of the
drug which can be delivered to the tumour.
When nitrogen mustard is given by the
systemic venous route and passes through
the pulmonary capillary bed before arriv
ing at the growth, there is generally no
decrease in the size of a tumour and only
occasionally symptomatic relief. However,
when the drug is given intravenously and
reaches the tumour without first passing
through a capillary bed (as with primary
and secondary lung neoplasms), the growth
may become smaller and there is frequently
relief of symptoms. The intra-arterial injec
tion of the tumour-bearing area on one or
more occasions may further enhance the
effect of the drug.9 Creech et al.10 found
that an even greater dose of nitrogen must
ard could be delivered by isolating the
tumour-bearing region from the general
circulation and perfusing it through an
extracorporeal circuit. The most suitable
sites for this procedure are the limbs, al
though it has been used for growths in the
pelvis, lungs, breasts and brain. Damage to
blood vessels limits the dose to the limbs,
whereas at other sites the dose is limited by
leakage from the perfusion circuit into the
general systemic circulation. Direct instilla
tion of the drug into the appropriate body
cavity often causes a decrease in effusions
due to pleural or peritoneal metastases.
As an adjunct to surgery, nitrogen mus
tard has only recently been used in an
attempt to decrease local and distant meta
stases. Mrazek et al.11 gave the drug to
patients with gastrointestinal cancer at the
time of operation by the intraportal and
intraperitoneal routes. One-tenth of a milli
gram was given into a radicle of the portal
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vein and the same dose in 50 ml. of physio
logic saline into the peritoneal cavity. In
patients suffering from carcinoma of the
breast, 0.2 mg./kg. body weight of the drug
was injected into a systemic vein at the
time of operation. Both groups received
0.1 mg./kg. body weight by the systemic
venous route on the two days following
operation. Preliminary results suggested
that the number of cancer recurrences was
less than in untreated patients and that
serious complications did not follow the
use of the drug. The most marked effect
was a decrease in the white blood cell
count to an average of 3900 cells/mm.3 on
about the twelfth day. Wound infection and
impairment of wound healing were not a
problem, although when they occurred in
association with leukopenia they tended to
be more severe. The effect of the drug on
the hemoglobin concentration was less than
that on the white blood cell count. Large
doses of nitrogen mustard have been given
into the peritoneal cavity at the time of op
eration without the development of compli
cations; Morales et al}- state that Curreri
gave 22 mg. and 30 mg. to two patients
and Mengert gave 30 mg. to four patients.
Operative wounds have been irrigated with
a solution containing nitrogen mustard in
an attempt to decrease the incidence of
cancer recurrences; Kredel1:i used 10 mg. in
500 ml. of physiologic saline for this pur
pose; he found that healing was not im
paired and that skin grafts could be applied
safely.
The toxic effects and cancericidal prop
erties of nitrogen mustard have been ex
tensively investigated in animals. When ap
plied directly to wounds in rats14 the drug
does not impair healing when a concentra
tion of 2.5 mg./lOO ml. of physiologic saline
is used. The systemic venous administra
tion of the drug to rats,14 rabbits13 and
dogs18 does not interfere with wound heal
ing unless a dose is given which kills a
number of the animals. Cruz, McDonald
and Cole17 found that the injection of nitro
gen mustard (0.5 mg./kg. body weight)
into the portal venous system of rats one
minute after giving 10,000 Walker 256
tumour cells by the same route caused a
decrease in the number of tumours develop
ing in the liver. Injection of the drug more
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than one hour before or six hours after
injection of the cells did not have much
protective effect. The most effective route
for the administration of the drug and its
effect on cancer cells implanted at various
sites have been studied.18 Nitrogen mustard
injected intraportally, intraperitoneally or
by a systemic vein is equally effective in
reducing the number of liver tumours after
injection of Walker 256 tumour cells into
the portal venous system. The drug is there
fore absorbed in an active form into the
portal circulation from the peritoneal cav
ity. When Walker 256 cells are introduced
into the abdominal cavity of rats, the num
ber of animals which develop peritoneal
implants is less following the intraperitoneal injection of the drug than after its intra
portal or systemic venous administration.
These results suggest that in patients suffer
ing from gastrointestinal cancer, nitrogen
mustard may be most effective in reducing
the number of peritoneal and liver metastases when given into the peritoneal cavi
ty, rather than by a combination of the
intraportal, intraperitoneal and systemic
venous routes. Nitrogen mustard is a po
tent cancericidal drug when directly
applied to cells of the Walker 256 tumour;
when 10,000 Walker tumour cells were
implanted into subcutaneous pockets on
the abdomens of rats and one hour later
the wounds were irrigated with 100 ml. of
a solution containing 1 mg. of nitrogen
mustard in 100 ml. of physiologic saline, the
number of tumours developing at the oper
ative site was reduced from 89% to 3% .19
M a t e r ia l s and M ethods

In patients with gastrointestinal cancer,
the lumen of the gut was occluded with
tapes above and below the tumour, and
the blood supply was divided before the
growth was mobilized. When the growth
was in the upper rectum and sigmoid colon
it was not always possible to apply a tape
below the tumour. A solution containing 10
mg. of nitrogen mustard (Mustargen) in
500 ml. of physiologic saline was injected
into the lumen of the gut proximal and
distal to the tapes and removed after re
section of the tumour. A second solution
of nitrogen mustard (0.3 mg./kg. body
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Fig. 1.—Dose of HN2 (0.3 m g./k g. body weight)
and volume of physiologic saline (2.5 mg. HN 2/
100 ml.) used in patients at the time of operation.

weight at a concentration of 2.5 mg./lOO
ml. of physiologic saline) was placed in
the operative wound and abdominal cavity
just before closing the peritoneum, and
left in the abdomen. After abdominoperin
eal resection of the rectum, the perineal
wound was irrigated with 10 mg. of nitro
gen mustard in 500 ml. of physiologic
saline. In patients suffering from cancer at
sites outside the abdominal cavity, e.g.
breast, cervical glands, lung and kidney,
the operative site was irrigated with 10 mg.
of the drug in 500 ml. of physiologic saline,
and after removal of the tumour, nitrogen
mustard (0.3 mg./kg. body weight in 20
ml. saline) was injected into the median
basilic vein. The dose of the drug and vol
ume of fluid used were calculated from a
graph (Fig. 1). The hemoglobin concen
tration, white cell and platelet counts were
determined before operation and on the
first, fourth, seventh, tenth, fourteenth, sev
enteenth and twenty-first postoperative
days; in 10 patients more frequent obser
vations were made. The volume of gastric
suction, drainage from operation sites,
wound healing, period of hospitalization
and the occurrence of other complications
were recorded.
R e su l t s

Thirty-two patients with intra-abdominal
cancer (Table I) received nitrogen mus
tard in the lumen of the gut, peritoneal
cavity and operative wound; after abdom
inoperineal resection of the rectum, five
had the perineal wound irrigated with a
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T A B L E I .— C l in ic a l O b s e r v a t io n s

in P a t ie n t s R e c e iv in g N it r o g e n M ustard
I n t r a p e r it o n e a l R o u t e and at t h e O p e r a t io n s it e

Site

Num ber
o f cases

M ean number
( ± S .D .)
M ean num ber
o f days o f
( ± S .D .)
gastric
o f days
suction
in hospital

by the

W ound
infection Other complications

Stom ach................
Hepato-biliary and
pancreas..................
Colon:
T re ate d ....................

23

3 .6 ± 1.4

17.3 +

2 .8

0

Controls...................

10

3 .6 ± 1 .3

2 9 .7 ± 1 4 .5

1

R ectum :
T rented....................
C ontrols...................

1 intestinal obstruction
1 bronchopneumonia
1 pulmonary embolism
1 intestinal obstruction
1 general peritonitis

5
8

3 .1 + 1.2
3.1 ± 1.0

4 1 .8 + 2 0 .7
2 9 .2 ± 1 3.7

3
0

0
1 bronchopneumonia

2

3 0

30

0

0

2

4 .0

32

0

0

solution containing the drug. In the 23
patients with cancer of the colon there was
no increase in the number of days of gas
tric aspiration (4 days), and the average
period of hospitalization (17 days) was not
increased. However, in patients who had
abdominoperineal removal of the rectum,
the average period in hospital was in
creased (42 days) due to the fact that three
of the five perineal wounds became in
fected. Patients who received the drug only
locally and in the peritoneal cavity did not
have greater lethargy and anorexia. Rota
tion of the gut at the site of intestinal
anastomosis caused intestinal obstruction in
one patient after removal of a carcinoma
of the pelvic colon; at the second operation
ten days after the use of the drug there
was no increase in peritoneal reaction. The
white blood cell count (Fig. 2) increased

Fig. 2 .—W hite blood cell count in patients re
ceiving HN2 (0.3 mg./kg. body weight) at the
time of operation (1 S.D . plotted above and be
low the mean).

to 11,300 cells/mm.3 on the day after oper
ation and returned to a normal level on the
fourth day. The hemoglobin concentration
decreased slightly; a total of 5600 ml. of
blood was given to six of the 32 patients
following operation. There was no change
in the platelet count. In five patients who
had detailed blood studies performed after
operation, leukocytosis was found to occur
on the first to third days and to return to
the normal value by the fourth day. The
lowest white blood cell count recorded was
4400 cells/mm.3
Twenty-seven patients with growths out
side the abdominal cavity (Table II) had
their operative wounds irrigated with nitro
gen mustard (2.0 mg./lOO ml. of physio
logic saline), and nitrogen mustard (0.3
mg./kg. body weight) was injected into a
systemic vein at the time of operation. In
18 patients who had radical mastectomy
performed for carcinoma of the breast there
was a slight increase in the number of
days of wound suction (5 days, controls—
4 days) and the volume of fluid was in
creased (447 ml., controls—257 ml.). The
average time spent in hospital was in
creased from 20 to 29 days because of
the occurrence of wound infection in six pa
tients. Extensive wound infection and em
pyema occurred in one of the five patients
with carcinoma of the lung. Lethargy and
anorexia were encountered in many of the
patients who received nitrogen mustard by
the systemic venous route. The white blood
cell count increased to 12,400 cells/mm.:1
on the day after operation followed by a
decrease to 3100 cells on the tenth day; it
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TA BLE II.— C l in ic a l O b s e r v a t io n s
by the

in P a t ie n t s R e c e iv in g N itr o g en M u st a r d
S y st e m ic V e n o u s R o u t e and a t O p e r a t io n S i t e *

M ean number
M ean number Mean total
( + S .D .)
( ± S .D .) volume ( + S.D.)
o f days
o f aspirate
o f days of
in hospital
from
wound
Number
wounds (ml.)
aspiration
of cases

Site
Breast:
T re a te d ........ ..........
Controls........ ..........

18
34

..........
..........

5
2

3.0
3 .0

..........

1

Lymph nodes. . . . ..........

1

Other
Wound
infection complications

28.5 + 16.4
1 9 7 ± 10.6

6
1

517
125

35
18

1
0

3 .0

2340

12

0

4 .0

185

12

0

5 .4 + 3 .5
4 .5 + 2 .2

447 + 390
257 ± 220

0
1 edema of
arm.
1 empyema
1 death on
second day
from pulmon
ary aspiration
1 death from
pulmonary
embolism
0

*(The control patients were treated by the same surgeons during the year preceding the use of
nitrogen mustard; they are therefore not exactly comparable.)

then returned to the initial value within
three to four weeks. There was a slight de
crease in the hemoglobin value; 5800 ml. of
blood was given to six of the 27 patients
following operation. No change was ob
served in the platelet values. Detailed blood
investigations carried out in five patients
showed that leukocytosis lasted from the
first to the third day after operation and
leukopenia from the fifth to the fourteenth
days. The lowest white blood cell count
was 1100 cells/mm.:i

D iscussion
Because of the increased incidence of
wound infections occurring in patients who
were given nitrogen mustard by the system
ic venous and local routes, the drug is now
being given only in a single dose (0.3 mg./
kg. body weight) by a systemic vein at the
time of operation. The systemic venous
dose is not being increased, because in
order to have an anticancer action it is
probably necessary for the drug to cause
toxemia and leukopenia. Since the local use
of nitrogen mustard in patients who re
ceived the drug by the systemic venous
route caused impairment of wound healing
and may have contributed to perineal
wound infection, local application of the
drug to wounds has been discontinued. A
modified procedure is now being used and
a random selection of treated and nontreated patients is being studied to deter

mine the incidence of metastases. However,
even by applying statistical methods of pre
diction, results will not be available for at
least two years. In contrast to the experi
ence reported here, McClure and Mengert20 found a very high incidence of com
plications following the intraperitoneal
administration of nitrogen mustard and
recommended that its use should not be
continued. This was probably because these
investigators used both a higher dose and
a higher concentration of nitrogen mustard.
A number of patients, for example those
with cancer of the breast, received radio
therapy following the use of nitrogen
mustard at the time of operation. The time
of commencing radiotherapy was not de
layed and the total dose of radiation was
not reduced except in the small number of
patients in whom there was impairment of
wound healing. Nevertheless, the white
blood cell count should be determined be
fore giving radiotherapy and repeated
observations should be made during treat
ment.

Sum m ary
Nitrogen mustard was given to patients
at the time of operation for cancer to de
termine if its use was safe and if it
decreased the incidence of tumour recur
rences. Thirty-two patients with intra
abdominal cancer received 2 mg. of nitro
gen mustard in 100 ml. physiologic saline
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into the lumen of the gut and a similar
solution into perineal wounds after abdom
inoperineal excision of the rectum. Nitro
gen mustard (0.3 mg./kg. body weight
at a concentration of 2.5 mg./lOO ml. of
physiologic saline) was placed in the peri
toneal cavity and operative wounds. Leu
kopenia, general toxicity, paralytic ileus
and intestinal symptoms did not occur.
However, there was impairment of wound
healing in perineal wounds irrigated with
the drug. It is suggested that the drug can
be used safely in the lumen of the gut
and peritoneal cavity and that its use
should be discontinued in operative
wounds. Twenty-seven patients with can
cer outside the abdominal cavity re
ceived nitrogen mustard (0.3 mg./kg.) by a
systemic vein at the time of operation and
had their operative wounds irrigated with a
solution containing the drug (2.0 mg./lOO
ml. of physiologic saline). Leukopenia and
general toxicity occurred in these patients.
There was in addition an increased inci
dence of wound infection; the drug, there
fore, is now being given by the systemic
venous route and is not being used direct
ly in operative wounds.
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R e su m e
La moutarde azotee fut administree a des
malades operes pour cancer, lors de l’operation,
dans le but de determiner si son usage etait sans
danger et s’il reduisait la frequence des recidives.
Trente-deux patients repurent ainsi 2 mg. de mou
tarde azotee diluee dans 100 ml. de solution
physiologique, dans des cas de resection abdominoperineale du rectum: la drogue fut donnee localement, sous forme d’irrigation dans la lumiere
intestinale et sous forme d’injection dans la plaie
perineale. En outre, une certaine quantite (0.3
mg./kg. de poids en une solution de 2.5 mg./lOO
ml. de serum physiologique) fut placee dans la
cavite peritoneale et dans la plaie operatoire.
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On n’observa ni leucopenie, ni intoxication ge
nerate ni aucun symptome intestinal ou ileiforme.
Cependant, des defauts de cicatrisation, des desunions se firent au niveau de la plaie operatoire.
C ’est pour cette raison que les auteurs suggerent
de continuer l’emploi de la drogue en irrigations
intra-intestinales et intra-peritoneales, mais de
supprimer les injections dans les plaies operatoires.
Dans des cas de cancer extra-abdominaux, 2 7
malades furent etudies. On leur avait administre

0.3 m g./k g. de poids de moutarde azotee par
voie intra-veineuse et leurs plaies operatoires
avaient ete irriguees avec une solution physiologique contenant 2.0 m g ./100 ml. de la meme
drogue. Dans ces cas, on vit apparaitre une leucopenie et des phenomenes d’intoxication generate;
il y eut de plus une augmentation de la frequence
des infections de plaies. Depuis, la moutarde n’est
plus administree que par voie intra-veineuse.
L ’ensemble de ces resultats est compile ici sous
forme de tableaux.

SURGERY O F THE ACUTE ABDOMEN. John
A. Shepherd, Consultant General Surgeon, Liv
erpool Region. Formerly Lecturer in Surgery,
University of Liverpool. Surgeon Captain R.N.R.
Foreword by Sir Zachary Cope. 1228 pp. Illust.
E . & S. Livingstone Ltd., Edinburgh and Lon
don; The Macmillan Company of Canada Lim
ited, Toronto, 1960. $17.00.

TRAUM ATIC
LESIONS
OF
P ER IP H E R A L
V ESSELS. Carl W . Hughes, Lt.-Colonel, U.S.
Army Medical Corps; Assistant Chief, D epart
ment of Surgery; Chief, General Surgery Serv
ice, Tripler U.S. Army Hospital, and W arner F .
Bowers, Colonel, U.S. Army Medical Corps;
Chief, Department of Surgery, Tripler U.S.
Army Hospital, Honolulu, Hawaii. 197 pp.
Illust. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1961. $8.00.

This book is intended to be a reference text
on surgery of the acute abdomen. Since there
are so few texts of this nature, it helps to fill
a large hiatus in medical literature. The fore
word is written by Sir Zachary Cope, who has
contributed generously to this field. The ma
terial recorded is drawn largely from the
experience of the author, supplemented by a
review of the pertinent literature.
The initial chapters deal with the prin
ciples of diagnosis and management of acute
abdominal conditions. Thereafter chapter head
ings are anatomically arranged to include the
parieties and retroperitoneum, as well as the
intra-abdominal viscera. In the case of certain
large categories, special chapters are set aside
to discuss one particular problem; for example,
perforated peptic ulcer. Within a chapter each
condition is discussed as to history, incidence,
etiology and pathology, signs and symptoms,
treatment and prognosis. Discussion of abdom
inal pain patterns, acute abdominal conditions
in the newborn and abdominal emergencies in
time of war have been purposely omitted.
This book will have its greatest value as a
ready reference on acute abdominal conditions.
It should prove invaluable to the surgical
trainee and the young surgeon in creating for
them a perspective in acute abdominal condi
tions. There are too few such works available.
A possible way in which this work could
have been improved would have been through
the contributions of multiple authors. Never
theless, it is rather remarkable that one sur
geon should have had so wide and varied
experience of acute abdominal emergencies.

Lieutenant-Colonel Hughes and Colonel Bow
ers have come up with a timely and authori
tative compendium of first-rate knowledge,
based on a wide experience of all pertinent
data relative to the traumatized peripheral ves
sel. The presentation is a most readable one,
traversing in just under 2 0 0 pages, the his
torical, research, developmental and practical
aspects of the specialized field of vascular
surgery, particularly in their relation to in
jury. The authors show throughout the book
that they are surgeons of the whole being, but
with a dedicated interest in the particular
aspect under consideration. Old taboos in vas
cular surgery are rightly dismissed and a full
plea for adoption of improved procedures and
techniques is repeatedly made. All areas of
major trauma are fully discussed with detailed
considerations of techniques and management
and with emphasis on systemic as well as on
regional factors. Selection of the proper timing
and material of the reparative procedure of
choice in each instance of arterial or venous
injury, with full regard to their concomitant
complications and sequelae, makes this tidy
presentation a delight to one versed in vascu
lar techniques and an essential to any surgeon
dealing in trauma.
Nostalgia is seldom a factor in reviewing a
surgical treatise, but the reviewer well remem
bers meeting Colonel Bowers at Tripler in
Honolulu, and can fully understand his co
authorship of a book of real merit in the field
of traumatic lesions of the peripheral vessels.
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ruled paper, double-spaced, and with wide
margins. Carbon copies cannot be accepted.
The author should always retain a carbon
copy of material submitted. Every article
should contain a summary of the con
tents. The Concise Oxford Dictionary will
be followed for spelling. Dorland’s Ameri
can Medical Dictionary will be followed
for scientific terminology. The Editorial
Board reserves the right to make the usual
editorial changes in manuscripts, includ
ing such changes as are necessary to en
sure correctness of grammar and spelling,
clarification of obscurities or conformity
with the style of the Canadian Journal of
Surgery. In no case will major changes be
made without prior consultation with the
author. Authors will receive galley proofs
of articles before publication, and are asked
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Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
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illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
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x 8". Prints of radiographs are required
and not th e originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
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suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
L an guage
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
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DR. JOHN ALEXANDER GUNN

Canadian Pacific Railw ay Co.

Dr. John A. Gunn

Death brought to an end the distinguished
career of Dr. John Alexander Gunn of Winni
peg, on August 8, 1960.
He was born in Stonewall, Man., in 1878,
where his father, who had arrived in this
country from Scotland in his early youth,
headed the firm of John Gunn and Sons,
railway contractors.
Dr. Gunn qualified for his Arts degree at
Manitoba College in 1897 and received his
degree in medicine from Manitoba Medical
College in 1904. In 1907 he became medical
superintendent of the Winnipeg General Hos
pital and later practised in partnership with
Dr. R. J. Blanchard, one of Winnipeg’s out
standing surgeons. He also did postgraduate
work in surgery in the U.S.A. and Europe.
At the outbreak of war in 1914 Dr. Gunn
went overseas as officer commanding No. 1
Canadian General Hospital and later became
consulting surgeon to the Canadian Army. He
was twice mentioned in despatches, and for
his service in the field was awarded the O.B.E.
and C.B. He was later awarded the honour of
honorary surgeon to the King.
He returned to practise in Winnipeg after
the war and became chief surgeon of the Win
nipeg General Hospital and of St. Boniface
Hospital. He was appointed professor of sur
gery, University of Manitoba, in 1934, and
on his retirement in 1939 was appointed
emeritus professor of surgery. He was chief
of surgery at Deer Lodge D.V.A. Hospital
from 1920 until 1945 and honorary consultant
in surgery from 1945 until 1948.
During all this time Dr. Gunn’s interests
in professional and community affairs were

many and varied. He was president of the
Canadian Club of Winnipeg and of the Mani
toba Club. He was also president of the
Manitoba Division of the Canadian Medical
Association and a vice-president of the Canadan Medical Association. He was a founding
member of the American College of Surgeons
and a charter member of the surgical division
of the Royal College of Surgeons of Canada,
serving as vice-president of the College and
as a member of Council. He was also a charter
member of the Canadian Association of Clini
cal Surgeons. Dr. Gunn was one of the organ
izers of the Winnipeg Corps of Commission
aires, and also served as Chief Medical Officer
of the Canadian Pacific Railway, Manitoba
District, from 1940 until 1947,
His keen and sincere interest in all of these
activities resulted in his making innumerable
friends both in professional circles and in
many other branches of community life, not
only in Winnipeg, but in many other centres
in Canada and the United States. A Winnipeg
visitor at any surgical centre on this continent
was always met with the question “ How is
John Gunn?” and was asked to convey friend
ly and sincere greetings. As a surgeon, Dr.
Gunn’s reputation was widespread and the
stories of his manual dexterity and speed of
operating are legion. Indeed, few surgeons of
his era or even today could equal his tech
nical ability. When operating, he seemed to
know exactly what to do and the surgical pro
cedure was always performed in the shortest
possible time and with infinitely delicate skill.
To work with him as a surgeon and to know
him as a man was a continual source of
pleasure.
Although he did not make any show of it,
Dr. Gunn was possessed of deep religious
convictions which pervaded his daily life and
influenced all his daily activities.
Dr. Gunn continued in active surgical prac
tice until his retirement in 1953 at the age of
75. Even after that time, many of his old
patients sought his advice and received it
ungrudgingly as long as his health permitted.
He died in Deer Lodge Hospital, where lie
had performed surgical operations for so many
years. His passing is mourned by countless
friends in all branches of business and pro
fessional life in Winnipeg and elsewhere, and
especially by his widow, who gave him con
stant and devoted attention during his last
illness, and his two sons, who are in business
in Winnipeg and who may well be proud of a
father such as theirs.
T.E.H.
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NOTICES
THE ALEXANDER GIBSON
MEMORIAL FUND
The University of Manitoba has estab
lished a fund to honour the memory of the
late Alexander Gibson, M.D. The purpose
of the fund is to provide an annual lecture
by an outstanding authority on surgery or
research as a tribute to the great contribu
tion which Dr. Gibson made to the teach
ing and practice of medicine during his
lifetime.
The inaugural lecture was given by Sir
Walter Mercer, emeritus professor of ortho
pedics, University of Edinburgh, at the
Manitoba Medical College, Winnipeg, in
January 1961.
Dr. Alexander Gibson was born in Scot
land and received his medical education
at the University of Edinburgh. He was a
brilliant student, winning every honour and
prize available to him, an unequalled re
cord at Edinburgh.
In 1913, at the age of 32, Dr. Gibson
came to Winnipeg to be Professor of Ana
tomy at the Medical College of the Uni
versity. During the First World War he
saw service in India and Egypt, and his
transport was torpedoed in tbe Adriatic.
In 1918, Dr. Gibson returned to Winni
peg and began his practice in orthopedic
surgery. He was actively engaged in this
type of work until his death in 1956 at the
age of 73.
Dr. Gibson’s several important original
contributions and his 77 publications
earned for him a world-wide reputation in
orthopedic surgery. Foremost amongst
these was his development of a new opera
tion upon the hip which brought relief to
sufferers from arthritis.
During his lifetime he received many
honours. For his research work in anatomy,
he was made Fellow of the Royal Society
of Edinburgh. In 1920 he became a Fellow
of the American College of Surgeons; later
he was made a senior member of the
American Orthopedic Society. He served
as President of the Canadian Orthopedic
Association and of the Winnipeg Medical
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Legal Society. He was a life member of the
Winnipeg Medical Society and of the
Scientific Club of Winnipeg, and a Senior
Member of the Canadian Medical Associa
tion.
His teaching and hospital appointments
were professor of anatomy, lecturer in
applied anatomy, associate professor of
surgery in charge of orthopedic surgery,
University of Manitoba; orthopedic sur
geon and consultant to the Winnipeg
General Hospital, and director of ortho
pedic surgery at Deer Lodge Hospital.
In the Second World War he was in
charge of a Canadian Red Cross Unit at
Hairmyres, Lanarkshire, Scotland.
When the Royal College of Physicians
and Surgeons of Canada met at Winnipeg
in 1954, he delivered the Annual Lecture
in Surgery.
It is felt that many of his former friends,
colleagues and students may wish to con
tribute to the Alexander Gibson Memorial
Fund. Cheques should be made out to the
University of Manitoba, earmarked for the
Alexander Gibson Memorial Fund, and
mailed to the Comptroller of the Univer
sity.
NOTICE FROM THE ROYAL COLLEGE
OF SURGEONS OF ENGLAND
The Council of the Royal College of
Surgeons of England has established a
post of Adviser in Surgical Training, the
first holder of which is Sir Clement Price
Thomas. Some of the duties of the Adviser
were originated by Sir Gordon GordonTaylor and are being continued by Sir
Clement; these include advice to young
surgeons regarding their future surgical
training.

CHANGE O F ADDRESS
Subscribers should notify the Canadian Journal
of Surgery of their change of address two months
before the date on which it becomes effective,
in order that they may receive the Journal with
out interruption. Coupon on page 25 is for your
convenience.
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47TH ANNUAL CLINICAL CONGRESS:
TH E AMERICAN C O LLEG E OF
SURGEONS
More than 11,000 surgeons and physicians
from the United States, Canada and many
other countries are expected to attend the
47th Annual Clinical Congress of the Ameri
can College of Surgeons in Chicago, October
2 to 6, 1961. Approximately 1000 doctors will
participate in the program which will include
nine postgraduate courses, 258 new research
reports from medical centres throughout the
country, 68 medical motion pictures, 26 cine
clinics, 14 operation telecasts from Billings
Hospital of the University of Chicago, and
300 scientific and industrial exhibits. Head
quarters of the Congress will be located in the
Conrad Hilton Hotel.
Major addresses will be delivered by Dr.
Robert M. Zollinger of Ohio State University
College of Medicine, the incoming president
of the College, who will speak on the subject
of “Surgical Tithing”; Dr. Francis D. Moore
of Harvard Medical School, who will deliver
the annual Baxter Lecture on “The Control of
Effective Volume and Tonicity: Body Com
position”, and Dr. Preston A. Wade of Cornell
University Medical College, who will pre
sent the annual Trauma Oration, “The Special
ist and the Injured Patient”. This year’s histor
ic Martin Memorial Lecture will be delivered
by Admiral Hyman G. Rickover.
Nine postgraduate courses will be devoted
to the following topics: Pre- and Postopera
tive Care; Gastrointestinal Disease; Diseases
of the Liver, Biliary Tract and Pancreas;
Cardiovascular Surgery; Injury of Joints of the
Upper Extremity; Obstetrics and Gynecology;
Cancer Chemotherapy; Thoracic Surgery; and
Recent Advances in Pediatric Surgery.
Additional sessions will provide for discus
sions on What’s New in Surgery; Neurological
Surgery; Gastrointestinal and Biliary Diseases;
Plastic Surgery; Tumours; Anesthesia and Pul
monary Problems; Cardiovascular Surgery, and
Orthopedic Surgery.
Panel discussions will feature symposia on
trauma and cancer, and individual reports will
be presented by a broad range of experts on
the subjects of thyroid disease, emergency de
partment problems in trauma, facial injuries,
skin grafts, viral infections in pregnancy, knee
joint fractures, duodenal ulcer, diseases of the
spleen, cerebrovascular insufficiency and renal
tumours.
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For further information write direct to the
American College of Surgeons, 4 0 East Erie
Street, Chicago 11, 111.
TH E SOUTH W ESTERN ONTARIO
SURGICAL ASSOCIATION
The Annual Meeting of the South Western
Ontario Surgical Association will be held in
the Busby Memorial Lecture Room at the
Victoria Hospital, London, Ont., on W ednes
day, October 25, 1961. T he meeting will
begin at 9 a.m. and Professor Charles Rob of
Rochester, N.Y., will be the guest speaker.
For further information write to Dr. Robert
M. McFarlane, Secretary, Surgery Office, V ic
toria Hospital, London, Ont.
TH E CANADIAN SOCIETY FO R TH E
STUDY O F F E R T IL IT Y
The eighth Annual Meeting of the Cana
dian Society for the Study of Fertility will be
held at the Sheraton-Brock Hotel, Niagara
Falls, Ont., on October 27 and 28, 1961.
For further information write to the Secre
tary, Dr. George H. Arronet, Infertility Cen
tre, Royal Victoria Hospital, Montreal.
CANADIAN H EA RT ASSOCIATION AND
NATIONAL HEART FOUN DATION OF
CANADA
The joint Annual and Scientific Meetings of
the Canadian Heart Association and the Na
tional Heart Foundation of Canada will be
held in Vancouver from November 13 to 18,
1961.
For further information write to Dr. John
B. Armstrong, National Heart Foundation of
Canada, 501 Yonge Street, Toronto 5.
EIG H TH IN TERNATIONAL CANCER
CONGRESS
The Eighth International Cancer Congress
will take place at the Moscow State Univer
sity, Moscow, from July 22 to 28, 1962, under
the auspices of the International Union Against
Cancer.
Problems concerning cancer will be ap
proached at the Congress from both experi
mental and clinical aspects.
Applications for the reading of papers will
be considered only on condition that both the
application and abstract of the paper (not
exceeding 250 words) are submitted before
November 1, 1961.
The registration fee is $ 30.00 (U.S.) per
member, if sent before April 1, 1962.
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Foreign members of the Congress will be
serviced by the Soviet travel agency “Intour BOOK R E V I E W S
ist”.
(See also pages 464, 472,
482 and 489)
Information concerning the Congress, regis
tration forms, and applications to read papers THE SURGICAL TREATMENT OF PORTAL
and to show films, may be obtained from the
HYPERTENSION, BLEEDING ESOPHAGEAL
General Secretary of the Soviet National Or
VARICES AND ASCITES. M. Judson Mackby,
Kaiser Foundation Hospital, San Francisco. 277
ganizing Committee, Professor L. Shabad, or
pp. Illust. Charles C Thomas, Springfield, 111.;
the Assistant General Secretary, Dr. N. PereThe Ryerson Press, Toronto, 1960. $11.50.
vodchickova, Academy of Medical Sciences
The
author has presented a commendable re
of the U.S.S.R., 14 Solyanka, Moscow,
view of the subjects embraced in his title.
U.S.S.R.
Diagnosis, clinical assessment, and both emer
gency
and elective treatment of these
FOURTH WORLD CONGRESS OF
problems are thoroughly considered. The tech
CARDIOLOGY
nique and indications for esophageal tampon
variceal ligation, and the various shunting
The Fourth World Congress of Cardiology ade,
procedures
are fully discussed.
will be held at the Medical Center, Mexico
In addition to presenting his own clinical
City, from October 7 to 13, 1962. The Presi experience
this field, the author has made a
dent of the Committee is Dr. Ignacio Chavez. nation-wideinsurvey
of the recognized
Further information may be obtained from authorities on portalof many
hypertension
an at
the General Secretary, Dr. Isaac Costero, IV tempt to elucidate some of the morein contro
World Congress of Cardiology, Institute N. versial problems.
de Cardiologia, Avenida Cuauhtemoc 300,
Splenic manometry is only referred to briefly
Mexico 7, D.F.
and its potential is not suggested. It would
seem that a more precise discussion of the
physiopathology and hemodynamics of portal
THIRD INTERNATIONAL CONGRESS OF hypertension
would add to the value of a
PLASTIC SURGERY
monograph of this type.
The Third International Congress of Plastic
While the author is obviously not impressed
Surgery will be held at the Statler Hilton with the results of shunt surgery for ascites,
Hotel, Washington, D.C., from October 13 to the current interest in this phase of portal
hypertension might warrant a more critical
18, 1963.
Inquiries should be addressed to the Secre evaluation of its possibilities.
The book is well written, well illustrated
tary-General, Leslie H. Backus, M.D., 217
Linwood Avenue, Buffalo 9, N.Y., U.S.A. and includes an extensive bibliography.

R oo k s R e c e i v e d

Books are acknowledged as received, but
in some cases reviews will also be made
in later issues.

Abdominal Surgery. Edited by Arthur W. Allen
and David Woolfolk Barrow. 658 pp. Illust. Paul
B. Hoeber, Inc., New York, 1961. $21.50.
The Closed Treatment of Common Fractures.
3rd ed. John Charnley. 272 pp. Illust. E. & S.
Livingstone Ltd., Edinburgh and London; The
Macmillan Company of Canada Limited, Toronto,
1961. $8.50.
La Grosse Tuberosite de l’Estomac. T. Schops.
575 pp. Illust. Gaston Doin & Cie, Paris, 1961.
125 NF. $25.00 (approx.).
Orthopaedic Approaches: A Stereographic Man
ual. John J. Joyce. Ill, and Michael Harty. 80
pp. Illust. The Williams & Wilkins Company,
Baltimore. Md., 1961. $28.00.
(Continued on page 501)

MODERN TRENDS IN UROLOGY (SECOND
SERIES). Edited by Sir Eric Riches, Past Presi
dent, British Association of Urological Surgeons
(Home and Overseas); Surgeon and Urologist,
Middlesex Hospital, London. 287 pp. Illust.
Butterworth & Co. (Canada) Ltd., Toronto,
1960. $14.00.

This book provides an excellent comprehen
sive survey of the major urological advances
of recent years. Twenty-seven authorities have
contributed to a text of under 300 pages. Sub
jects which are not found in standard urologi
cal texts are included. The principles and use
of the image intensifier are described. Surgery
of the renal artery is reviewed. Two chapters
are devoted to renal transplantation, a subject
of major interest to all urologists. Four authors
have described the use of intestinal segments
in urology. Included is a reappraisal of the
existing classifications of testicular tumours.
This text is particularly recommended to
students of all specialties preparing for the
higher examinations.
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SURGICAL DISEASES OF THE PANCREAS.
John M. Howard, M.D., F.A.C.S., Department
of Surgery, Hahnemann Medical College;
Surgeon-in-Chief, Hahnemann Hospital; Con
sultant in Surgery, Walter Reed Army Medical
Center, and George L. Jordan, Jr.. M.D.. M.S.,
F.A.C.S., Associate Professor of Surgery, Baylor
University College of Medicine. 607 pp. Illust.
J. B. Lippincott Company, Philadelphia and
Montreal, 1960, $20.00.

This is an authoritative and timely volume, the
result of a critical survey of the world litera
ture and of the experience of its authors.
One half the book is the product of the senior
author whose main interest has been the vari
ous aspects of pancreatitis, while Dr. Jordan
has contributed the chapters on cysts and
tumours. Some nine other authors have pro
vided chapters on the contributory subjects of
anatomy, physiology and laboratory diagnosis
which are treated in orthodox fashion, with
stress on the current interest in the structure
of the distal ends of the hepatic and pancre
atic ductal systems. Implicated as it is with
physiology, the discussion on the laboratory
diagnosis of pancreatic disease is of particular
interest. The major single aid to diagnosis re
mains the test for serum amylase. Its limits
and the importance of its interpretation in
the light of the clinical findings is stressed.
The facts and fancies about the cause of pan
creatitis are discussed; the theory of the reflex
flow of bile is not accepted and the mechan
ism remains suppositious. Meconium ileus is
dealt with at disproportionate length, but this
may be excused by the excellence of the
article. Pancreatitis is a major interest. A con
vincing distinction is drawn between pancre
atitis of gallstone origin and alcoholic pan
creatitis, a distinction which should be the
basis of classification except for those much
fewer traumatic, metabolic or postoperative
cases. Biliary disease is responsible for onehalf the cases and in these, subsequent treat
ments of the biliary tract disease is adequate
for the prevention of recurrences, whereas in
alcoholic pancreatitis such operative treatment
has no place, recurrences are to be expected
and pathological changes in the organ leading
to diabetes or even calcification are not un
common. This is argued from adequate evi
dence. Of interest is the occasional occurrence
of massive intestinal hemorrhage in pancreatic
disease, particularly in the Zollinger-Ellison
syndrome. It is hinted that in the presence of
such otherwise unexplained hemorrhage, dis
ease of the pancreas should be sought for.
In the treatment of pseudocysts of the pan
creas a distinct preference for internal drain
age is expressed, but this should depend on
the ability of the surgeon concerned. The
knowledge of islet-cell tumours has been
made current by a tabular presentation of
1000 cases and this and the 2000 references
divided amongst the various chapters, add
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greatly to the bulk of the volume. The discus
sion of pancreatic tumours is of necessity
factual, but complete. A chapter on partial
and total pancreatectomy discusses the vari
ous modifications of these still formidable pro
cedures and validates conclusions by statistical
evidence. One is impressed by the scientific
method in the collection and analysis of such
an immense amount of material. The book
should be readily available as pancreatic dis
ease is not sufficiently frequent for all surgeons
to be fully conversant with its problems.

PRIN CIPLES OF GENERAL NEUROPHYSIOL
OGY RELATING TO ANAESTHESIA AND
SURGERY. Barry D. Wyke, Senior Lecturer in
Applied Physiology, Royal College of Surgeons
of England. 136 pp. Illust. Butterworth & Co.
(Canada) Ltd., Toronto, 1960. $4.25.

The author states in the preface that this book
is a reprint of Chapter 5 of volume I of “Gen
eral Anaesthesia”, edited by Evans and Gray,
and is presented in this form following many
requests that the information should be made
available to a wider group of readers than
anesthetists, for whom it was originally in
tended.
A concise, but inclusive review of cellular
neurophysiology including the known effects
of anesthetic agents on neurons forms the
first section. This is followed by an excellent
discussion of interneuronal communication and
the interpretation of the recorded electrical
activity of the brain, particularly as it is
affected by varying depths of general anes
thesia. The concluding section deals with the
cerebral circulation, metabolism and the cere
bral spinal fluid, and how anesthetics affect
these. Several well chosen microphotographs
and a number of diagrams add much to the
clarity of the description.
Although no index is provided, the table of
contents is much more detailed than is usually
found in a volume of this size, and names
all the special topics that are discussed or de
scribed. The three main sections of the book
conclude with an up-to-date selected biblio
graphy of the key works on each subject.
The purpose of this book is to explain the
controlled reversible intoxication of the ner
vous system by anesthetic agents, so that the
anesthetist may be able to regulate these
changes better through his more detailed un
derstanding and evaluation of observed alter
ations. Such information helps the anesthetist
to develop his art as well as to strive towards
making his work a more precise science. The
author has succeeded in presenting a difficult
subject in an interesting way that is easy to
follow. This area of knowledge is one in which
anesthetist and surgeon still have much to
learn; they would profit greatly by reading
this book.

CANADIAN JOURNAL OF SURGERY
Vol. 4
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MODERN TRENDS IN CARDIAC SURGERY. the long list of different allergic conditions
Edited by H. R. S. Harley, Consultant Thoracic does include a few “surgical” diseases, the
Surgeon, United Cardiff Hospitals and Welsh inclusion of this chapter in a surgical book is
Regional Hospital Board. 292 pp. Illust. Butter- a rare innovation. Three short chapters pre
worth & Co. (Canada) Ltd., Toronto, 1960. sent a concise account of the surgery related
$14.00.
to childhood, pregnancy and geriatrics. The

It is a courageous undertaking to edit a book
on cardiac surgery at this particular time,
when the picture is changing so rapidly. A
matter of one year may see not only the intro
duction of new techniques but the application
of new principles in cardiac surgery.
British writers have always been lucid and
clear and this book is no exception. It is a
neat, well-organized and easily read text with
out too much detail. It is written in the man
ner of a textbook; each section is written by
a British authority, with a good deal of space
devoted to surgical anatomy, clinical features
and diagnosis. It would be more easily read if
some authors had made greater use of illustra
tions. This is particularly true of the descrip
tions of operative techniques where the
amount o[f detail varies from section to section.
The book is small and thus represents a
very easy reference. Its compactness is obvi
ously the result of careful and thoughtful selec
tion of topics of practical value. One might
suggest that a section dealing with all the
new techniques of investigation and another
discussing the important function of intensive
postoperative care units would provide com
pleteness and clarity.
It is inevitable that during the time re
quired to edit and publish such a book, some
of the most recent developments in the field
are missed, such as new open-heart methods
of treating acquired valvular disease and local
deep hypothermia of the heart. However, until
these techniques have been tested and tried
this is not a serious omission in a reference
text of this kind.
The editor has wisely not attempted to en
compass too broad a scope. The book is well
proportioned and, as the introduction indicates,
properly directed to the general medical con
sultant, the trainee and the general practition
er. In spite of this there are some excellent
sections, particularly the ones on extracorpor
eal circulation by Melrose and deep hypo
thermia by Drew, which are of interest to
everyone, including the cardiac surgeon.
KLINISCIIE CIIIRURGIE FUER DIE PRAXIS.
In vier Banden. Band I, Lieferung 4 (Clinical
Practice of Surgery. In 4 volumes Vol. I, Part
4). Edited by O. Diebold, H. Junghanns and L.
Zukschwerdt. .366 pp. Illust. Georg Thieme Verlag, Stuttgart, W. Germany; Intercontinental
Medical Book Corporation, New York, 1960.
$12.85.

This section begins with a monograph on the
subject of allergy. It discusses the theories of
allergy, anaphylaxis, immunity, diagnostic pro
cedures and methods of treatment. Although

important part of this section is an essay on
the central, autonomic, spinal, and vegetative
nervous systems that is easy to read and is upto-date.

BRITISH MEDICAL BULLETIN. Hypothermia
and the effects of cold. Vol. 17. No. 1. Scientific
Editor, Dr. A. S. Parkes, F.R.S. Introduction by
Dr. O. G. Edholm. Symposium of 14 contribu
tions presenting the experience and opinions of
16 British workers actively engaged in expand
ing the frontiers of knowledge in this field. 75
pp. Illust. Medical Department, The British
Council, 65 Davies Street, London, W.L, 1960.
$3.25.

This symposium published in the British Med
ical Bulletin entitled “Hypothermia and the
Effects of Cold” has given broad coverage to
this very interesting subject. Probably the
most interesting parts are those related to fun
damental studies in animals by Dr. Salt con
cerning resistance of poikilotherms, and the
studies in hibernation by Harrison Matthews.
This review is far too technical for the aver
age doctor not specifically interested in the
problem of hypothermia. However, there is a
wealth of material on the various aspects of
the surgical use of hypothermia, especially as
demonstrated by Mr. Drew in his study of the
use of profound hypothermia in cardiac sur
gery. There is some question whether his form
of hypothermia is ideal; and conflicting reports
in the literature as to the injurious effects of
profound hypothermia on the brain, in other
surgeons’ experience, may mitigate against his
postulates. Unfortunately he does not break
down his exact mortality in the use of pro
found hypothermia, but he does indicate that
it compared favourably with the other meth
ods. Dr. Bigelow’s review of the problem of
hormones in hypothermia was stimulating in
deed and highly complex. Dr. Lougheed gave
a review of the present-day knowledge of the
nervous system in hypothermia Which seemed
to be complete and informative.
All in all it was rather disappointing to see
such a mixture of the accounts of the surgical
use of hypothermia and the basic biochemical
hormonal changes in the poikilotherm and the
hibernating animal. The changes are so differ
ent in the poikilotherm subjected to hypother
mia when compared with the hibernating state,
that in a single symposium it represents a
rather wide diversification of knowledge. How
ever, to the expert in the broad field of hypo
thermia it undoubtedly served a purpose, but
to the practising surgeon or medical man it
was much too complex a report.
(Continued on page 498)
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clinical papers appear each year. To date,
more than 3200 world reports on Pentothal
have been published. It has become the
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THEORY O F SHOULDER MECHANISM. A. K.
Saha, Professor of Surgery, Nilratan Sircar Med
ical College. Foreword by Edward L. Compere,
M.D., Professor and Chairman of Orthopedic
Surgery,
Northwestern University .Medical
School, Chicago. 107 pp. Illust. Charles C
Thomas, Springfield, 111.; The Ryerson Press,
Toronto, 1961. $6.00.

This book is another publication from Charles
C Thomas in a valuable line of highly speci
alized monographs. Though these monographs
obviously do not aspire to become monumen
tal textbooks, they do represent the sincere
efforts of dedicated medical scientists to pre
sent their intense personal views and research
before the medical public. Therefore, for mak
ing these monographs available, Mr. Thomas
(who is a real person and not a corporation)
must be congratulated as much as the authors.
Such publishing ventures surely constitute a
risky business financially and are better de
scribed as public service.
Dr. Saha's little book presents his views on
shoulder mechanisms lucidly and succinctly.
The style is spare and direct. The “science” is
usually easy to follow and generally accept
able. The surgical views, though sometimes
unorthodox and novel, are clearly presented
and ably defended. Surgeons who have any
dealings with the shoulder joint must become
conversant sooner or later with Dr. Saha’s
views and there is no pleasanter way than
reading his interesting book.
RADIOLOGY AS A DIAGNOSTIC AID IN
CLINICAL SURGERY. Howard Middlemiss,
M.D., F.F.R ., D.M.R.D., Director of Radiology,
United Bristol Hospitals, Lecturer-in-Charge,
Department of Radiodiagnosis, University of
Bristol, England. 150 pp. Illust. Charles C
Thomas, Springfield. 111.; The Ryerson Press,
Toronto, 1960. $9.00.

This is a refreshing little book which departs
from le usual pattern of a digest of radiology
for surgeons and general practitioners. The
author is a practising diagnostic radiologist
who makes a plea for more co-operation be
tween the referring doctor and the radiologist
and points out in many instances how the
radiologist can modify his examination if he is
aware of the clinical problem.
The broad field of radiology is covered
adequately, illustrating the help that the sur
geon can expect from the various examinations
available. The author also points out many
conditions which are not possible to diagnose
radiologically.
The reviewer believes this book should be
read carefully by all surgeons who teach med
ical students. It will also be helpful to all
surgeons and general practitioners practising
in centres where good radiological service is
available.

Vol. 4

ACTUALITES SUR LES MALADIES DES
VEINES. Varices, Phlebites, Hemorroides. Colloque tenu dans le service du Professeur Andre
Sicard, l’Hopital Beaujon, Paris, April 1958. 89
pp. Illust. L ’Expansion Scientifique Frangaise,
Paris, 1960. 13NF. $2.60 (approx.).

Ce colloque de phlebologues, tenu dans le
service du Professeur Andre Sicard, est bien
presente. C’est une rapide et concise revue
des idees actuelles sur les maladies des veines,
tant au point de vue diagnostic que therapeutique. Les divers auteurs exposent leurs vues
et les resultats qu ils ont obtenus. La therapeutique est, de fapon generale, divisee en
medicale et chirurgicale.
Les diverses techniques sont discutees, l’emphase etant sur le traitement medical. On n’est
toutefois pas assez precis sur les resultats, et
on insiste trop peu sur les recidives et surtaut
le danger des complications, en particulier la
phlebite profonde d’origine chimique (produit injecte). Du cdte chirurgical, on ne parle
pas des accidents per-operatoires et de leurs
desastreuses consequences pouvant aller jusqu a
l’amputation. Apparemment on sclerose les
varices sur une plus grande echelle en France
qu’en Amerique du Nord, puisque “un malade
sur dix seulement”, releve de la chirurgie.
En conclusion, Tubiana dit que “le tra t ment des varices est loin d’avoir la simplicity
que certains lui pretent et ne saurait rester
confine a une seule methode”. Fort vrai, et
c’est dans le choix judicieux du traitement
qu’originent les bons resultats. Les cliches et
photographies sont excellents et la presentation
generale du volume est bien. II y a beaucoup
d’idees et d’informations a retenir et l’ouvrage
vaut la peine d’etre lu.
KLINISCHE CHIRURGIE FU ER DIE PRAXIS.
In vier Banden. Band III, Lieferung 3 (Clinical
Practice of Surgery. In 4 volumes. Vol. I ll, Part
3). Edited by O. foiebold, H. Junghanns and L.
Zukschwerdt. 221 pp. Illust. Georg Thieme
Verlag, Stuttgart. W. Germany; Intercontinental
Medical Book Corporation, New York, 1961.
$9.75.

There are three excellent monographs in this
instalment of the C linical Practice o f Surgery
series. The first presents a discussion of dis
eases, injuries, and malformations of the small
bowel, with an additional chapter on bowel
obstruction. The second covers a similar field
with reference to the colon, and the third
deals with the subject of appendicitis.
The description of different methods of
clinical examination, and the adequate and
lucid discussions of anatomy and pathophysi
ology follow the pattern set in the other vol
umes of this series. Like the previous instal
ments, this book is up-to-date and contains
ample references to the current literature.
This section is a very useful and valuable
component of the Clinical Practice o f Surgery
series.
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SYNOVIAL JOINTS: THEIR STRUCTURE AND
MECHANICS. C. H. Barnett, D. V. Davies and
M. A. MacConaill. 304 pp. Must. Longmans,
Green & Co. Ltd., London; J. B. Lippincott
Company, Montreal, 1961. $8.50.

Coming as it does after a recent flood of pub
lications on special subjects that (in spite of
their book-jacket “blurb”) can only interest
very select groups of readers, this wonderful
book is particularly welcome. Though it con
fines itself to the consideration of only one
system, it does so with such intelligence, viva
city and charm that it will almost certainly
captivate any physician or surgeon who has
even the slightest interest in synovial joints.
Oddly enough, it also brings forth a consider
able amount of new information for specialists
in basic sciences and research workers, who
therefore cannot ignore it.
Such books— capable of holding the inter
est of both specialists and non-specialists—
have become all too rare in medical publish
ing, particularly in the field of arthrology and
kinesiology. In retrospect, one may guess that
perhaps the omens in the case of “Synovial
Joints” were all favourable. For example, the
authors are English, Welsh and Irish and there
fore their language is only slightly blighted
with American “scientific” jargon. Moreover,
all three have been actively engaged in the
study of joints for many years, and they are
actively engaged in the teaching of under
graduate medical students in London and in
Cork.
“Synovial Joints” has a wide scope. The
articular cartilage, synovial membrane, liga
ments and other components are described in
relation to their functions, with reference to
the chemical composition of the tissues and
with the clinical application of new informa
tion constantly stressed. There is a full dis
cussion of the role of synovial joints in 'body
movement and posture (a field in which both
Barnett and MacConaill are acknowledged
authorities), nutrition and metabolism of syn
ovial joints, their development (Davies’ special
field), age changes, physical properties and
degenerative changes. The writing is so well
blended that it is impossible to determine
which author is responsible for the various
chapters. Nonetheless, the special contribu
tions of each author to arthrology receive ex
cellent and unexaggerated representation.
The book is well illustrated with good
photomicrographs, drawings and diagrams.
The selective bibliography is particularly note
worthy and to many doctors it should be an
adequate incentive for becoming acquainted
with “Synovial Joints”.
In conclusion, this reviewer feels honoured
that (after years of routine labour) he has
again had the rare opportunity of reviewing
what he considers will become a modern
“classic” in medical literature.
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Cardiac Surgery 1960-61. Edited by Charles P.
Bailey, Chairman and Professor of Surgery, New
York Medical College. 179 pp. Illust. Davis Mono
graph Series. F. A. Davis Company, Philadelphia;
The Ryerson Press, Toronto, 1960. $5.50.
Chirurgie des Voies Biliaires Extra et IntraHepatiques (Surgery of the Extra- and Intrahepatic Bile Ducts). Claude Olivier, Professeur agrege, Faculte de Medecine de Paris, Chirurgien de
I’Hopital Tenon. 612 pp. Illust. Masson & Cie,
Paris, 1961. 100 NF. $20.00 (approx.).
Die Chirurgische Behandlung der Angeborenen
Fehlbildungen (The Surgical Management of Con
genital Abnormalities). Edited by K. Kremer,
Diisseldorf. 592 pp. Illust. Georg Thieme Verlag,
Stuttgart, W. Germany; Intercontinental Medical
Book Corporation, New York, 1961. $29.50.
Geochronology of Rock Systems. Annals of the
New York Academy of Sciences. Vol. 91, Art. 2,
pages 159-594. Edited by Franklin N. Furness.
Illust. New York Academy of Sciences, New York,
April 1961.
Le Kyste Hydatique (The Hydatid Cyst). Therapeutique chirurgicale. P. Goinard, Professeur de
Clinique therapeutique chirurgicale, Faculte de
Medecine d’Alger; J. Pegullo, Chirurgien des
Hopitaux d’Alger, et G. Pelissier, Chirurgienassistant des Hopitaux d’Alger. 204 pp. Illust.
Masson & Cie, Paris, 1960. 45 NF. $9.00 (approx.).

Atlas o f Anatomy and Surgical Approaches in
Orthopaedic Surgery. Vol II. Rodolfo Cosentino,
M.D., Assistant Professor in Orthopedic Surgery,
University of La Plata, Argentina. Preface by
Carroll B. Larson, M.D., Professor and Head of
Department of Orthopedic Surgery, State Univer
sity of Iowa. 264 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto, 1960.
$15.50.
An Atlas of Pain Patterns. Sites and behavior of
pain in certain common diseases of the upper
abdomen. L. A. Smith, N. A. Christensen, N. O.
Hanson, D. E. Ralston, R. W . P. Achor, K. G.
Beige, G. W . Morrow, Jr., and A. H. Bulbulian,
Mayo Clinic and Mayo Foundation, Rochester,
Minnesota. 54 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto, 1961.
$13.75.
The Surgery of Mitral Stenosis. Robert P. Glover
and Julio C. Davila, University of Pennsylvania
School of Medicine, Philadelphia. 219 pp. Illust.
Grune & Stratton, Inc., New York; The Ryerson
Press, Toronto, 1961. $10.50.
Roentgenology of Intracranial Meningiomas.
Sidney P. Traub, Associate Professor of Radiology,
University of Saskatchewan College of Medicine.
238 pp. Illust. Charles C Thomas, Springfield,
111., 1981. $14.00.
The Spinal Cord. Basic Aspects and Surgical
Considerations. George Austin. 532 pp. Illust.
Charles C Thomas, Springfield, 111., 1961. $26.50.
(Continued on page 502 )
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General Editors: CHARLES ROB, M.C., M.Chir, F.R.C.S. Professor
of Surgery, St. Mary’s Hospital, London, and RODNEY SMITH,
M.S., F.R.C.S. Surgeon, St. George’s Hospital, London.

This work which was originally published as a complete set of eight
volumes and index has now been specially edited and divided into groups
shown below. Each volume contains its own index and in the case of sets
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ORIGINAL ARTICLES
ETUDE CLINIQUE DE 238 CAS D’ENDOMETRIOSE CHIRURGICALE0
BERNARD LAMBERT, M.D.,t PIERRE MEUNIER, F.R.C.S. et
CHARLES OUIMET, M.D., Montreal
C et article etudie 238 cas d’endometriose chirurgicale traites a l’Hotel-Dieu de
Montreal pendant une periode de 10 ans,
de janvier 1950 a janvier 1960, et a propos desquels les constatations et le diag
nostic ont ete faits, cliniquement ou le plus
souvent, par biopsie-exerese, ou par l’etude des pieces elles-memes. Dans la
grande majorite des cas, le laboratoire de
pathologie avait confirme le diagnostic
anterieur et nous avons elimine les kystes
hemorragiques du corps jaune, facilement
confondus avec les kystes endometriotiques. Les cas d’adenomyose uterine ont
ete compiles mtentionnellement avec
l’endometriose pelvienne en considerant
deux faits: le premier, qu’au moins 30 cas
sur les 238 (12%) etaient porteurs d’endo
metriose combinee exteime et interne;
ceci confirme les chiffres de Novak et de
Norwood;1 le second etan t que la localisa
tion la plus frequente d’endometriose,
apres celle de l’ovaire, etait 1’uterus bien
avant le peritoine pelvien ou les ligaments
utero-sacres. Nous avons observe 200 cas
d’endometriose ovarienne, 54 cas d’endo
metriose uterine, 37 cas de Douglas ou des
ligaments utero-sacres. Les cas d’endome
triose interne etaient classes comme tels,
par nos pathologistes lorsque le 1/3 externe de la paroi uterine etait seul atteint.
Nous n’avons pas inclus les cas d’endome
triose stromale etant donne leur extreme
rarete; nous verrons quelles sont les varia
tions de pourcentage et d’interpretation,
dues a l’adjonction de l’adenomyose. Le
service de gynecologie a opere les 2/3 des
malades et le reste a ete opere par le
service de chirurgie generale. Nous exposerons d’abord les sept facteurs les plus

4Communication donnee au 30eme Congres du
College Royal des Medecins et Ohirurgiens du
Canada, Ottawa, le 21 janvier 1961.
Service de Gynecologie de l’Hotel-Dieu de Mont
real.
tAdresse actuelle: Gynecological-Pathological
Laboratory, Johns Hopkins Hospital, Baltimore,
Md.

frequemment invoques dans la pathogenie
de l’endometriose; nous verrons ensuite
ce que l’on peut retenir en conclusion.
P r e m ie r F a c t e u r —Facteur social et civil

L’etude du statut social des patientes a
ete beaucoup plus revelatrice que celle du
statut civil et s’est superposee aux donnees classiques. Le pourcentage des cas
prives etait nettement superieur aux cas
semi-prives et aux cas publics. En effet,
32% etaient prives, 60% semi-prives et
seulement 8% etaient en salle, soit 18 cas
d’assistance publique formant une moyenne
de 1.8 cas par annee. Si nous considerons
le fait que nous possedons un lit prive
pour deux lits publics, la preponderance
des patientes privees est evidente. L’un
des facteurs determinant de cette diffe
rence pourrait etre la forte variation a a
taux de fertilite selon le statut social, la
classe privilegiee faisant preuve d un taux
de fertilite moindre. De nombreux auteurs
admettent la relation infertilite-endometriose, mais soulignons ici l’opposition
radicale des points de vue. Certains pretendent que la sterilite voloritaire est cause
d’endometriose par la succession ininterrompue de cycles mentruels amenant une
irritation des restes d’epithelium coelomique ou un reflux sporadique de sang
dans la cavite peritoneale; d’autres pretendent que l’endometriose est cause de
Sterilite involontaire, par la dyspareunie
haute, la retroversion, les modifications
possibles du peristaltisme tubaire dans
l’endosalpingose, le recouvrement des pa
vilions par les fausses membranes ou leur
cloisonnement, l’atteinte ou la destruction
du parenchyme ovarien. Nous avons trouve
qu’en general, le taux de fertilite, s’il est
de 83 a 86% dans les classes moyennes,
s’eleve jusqu’a 91 a 94% dans les classes
populaires et rurales.2
Le statut civil de nos patients fut beaucoup moins revelateur, la proportion de
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femmes mariees et de celibataires etant
de 74 a 26%, taux comparable a ceux de
Meigs3 de 74.1% de femmes mariees parmi
les cas d’endometriose et de 74.3% de
femmes mariees dans une population normale et saine. Le facteur celibat est done
mains determinant, que le mariage sterile
chez les classes privilegiees. Cette hypothese extremement interessante meriterait
certainement une investigation plus poussee, mais assez difficile du fait que le ques
tionnaire sur la sterilite et eventuellement
sur le type de moyen anticonceptionnel
employe, demeure impossible. Les patientes donnent rarement des reponses conformes a la realite.
D e u x ie m e F a c t eu r .—Facteur

age

L ’age moyen d’apparition de l’endometriose est de 30 a 34 ans, mais nous pouvons
noter deux faits. Le premier, e’est qu’apres
50 ans l’incidence d endometriose tombe
brusquement a quatre cas et qu’elle sup
pose une menopause tardive (Tableau I).
TABLEAU I — A g e

Age
1 5 - 1 9 .............................................
20 - 2 4 .............................................
25 - 2 9 .............................................
30 - 3 4 .............................................
35 - 3 9 .............................................
40 - 44 .........................................
45 - 4 9 .............................................
50 et plus........................................
T otal.........................................

Total
5
20
37
59
49
41
2.3
4
238

Robichaux, Sanders et Nicholson4 eitent un
cas rarissime actif paru sept ans apres la
cessation des regies: une femme de 50 ans
operee pour hemoperitoine secondaire a
la rupture d un enorme kyste endometriotique; cette patiente etait menopausee
depuis lag e de 43 ans. Rien ne prouve
cependant que ce kyste ne datait pas de
la vie genitale de la malade. Des quatres
quinquagenaires, deux d’entre elles etaient
porteuses d’endometriose externe, une
d’endometriose combinee, et une d’endome
triose interne isolee. Aucune n etait meno
pausee. Deuxieme fait, e’est qu’un total de
25 patientes avaient 24 ans ou moins ( dont
cinq au dessous de 19 ans) contrairement
a ce qu’a rapporte Meigs.5 Norwood1 sur
220 cas, donne des. ages variant de 15 a 62
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TABLEAU II. — A g e - p a bit f .

Age
1 5 - 1 9 ..............................
20 - 2 4 ..............................
25 - 29 ..............................
30 - 3 4 ..............................
35 - 3 9 ..............................
40 - 4 4 ..............................
4 5 - 4 9 ..............................
50 et plus.........................
Total...........................

Nullipares

Multipares

5
15
23
29
22
18
5
1
118

0
3
8
19
19
16
15
3
83

ans. Les 25 patientes avaient toutes de
l’endometriose ovarienne et sept d’entre
elles une endometriose du Douglas, des
utero-sacres, et une du vagin. Aucune
n’avait un uterus augmente de volume ce
qui diminue les. chances d’endometriose
interne, quoiqu’on n’en ait eu aucune
preuve microscopique, vu l’absence de biopsie du muscle uterin.
T r o is ie m e F a c t e u r .-A ge-panic
Si nous examinons maintenant le facteur
age en rapport avec la parite, il y a une
proportion de deux multipares pour trois
nullipares, l’age optimum pour les deux
categories demeure le meme avec une
legere predominance des multipares pour
un degre d’age plus avance (Tableau II).
Toutes. les patientes de moins de 19 ans
etaient nullipares, mais on trouve trois des
18 patientes entre 20 et 24 ans qui sont
multipares. La difference des deux pa
tientes d’avec la somme to tale (Tableau I)
est expliquee par les cas de patientes ma
riees dont l’etat obstetrical n’avait pas ete
T ABLEAU III. — A d e n o m y o se - e n d o m e t b io s e

Age

Adenomyose

2 5 - 2 9 ...............
30 - 3 4 ...............
35 - 3 9 ...............
40 - 4 4 ...............
45 - 4 9 ...............
50 et plus..........

2
13
13
12
12
2

Rapport

Endometriose

1/18
2 /9
2 /7
1/3
1/2
1/2

37
59
49
41
23
4

releve. La preponderance des multipares
est manifeste apres 45 ans, a cause de l’ineidence plus grande d’adenomyose ou d’en
dometriose mixte avec l’elevation de l age
et celle-ci etant plus elevee avec les
grossesses (Tableau I II).
Q u a t r ie m e F a c t e u r .—Facteur

fertilite

Ceci nous amene a etudier le facteur
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fertilite des femmes mariees qui est de
57%. Nous avons laisse de cote les celibataires, la plupart du temps sans enfants ce
qui porte le pourcentage absolu a environ
40%. II y a nette diminution des cas. apres
cinq enfants, la quatrieme grossesse constituant la plaque tournante du systeme.
Meigs8 rapporte des incidences de fertilite
de femmes mariees de 63 a 68%, alors
qu’on cite dans la litterature des chiffres
de 44 a 79% de fertilite1 (Tableau IV).
TABLEAU IV.— F e r t il i t e (57%)
73 patientes dont 24................................ 1 enfant
19................................ 2 enfants
19................................ 3
“
11................................ 4
"
8 patientes dont 3 ................................ 5
“
4 ................................ 6
“
1 ................................ 7
“
3 patientes dont 1 ................................ 10
“
1................................ 13
“
1 ................................................................

10

“

Nous pourrons distinguer trois sousgroupes. Le premier est de 73 malades
ayant de un a quatre enfants, ce qui nous
laisse entendre une certaine frequence de
la maladie dans les petites families; un
second groupe de huit patientes ayant de
cinq a sept enfants, et un troisieme groupe
de trois patientes ayant plus de 10 enfants.
Les meres de 13 a 16 enfants avaient toutes
deux au-dela de 45 ans et presentaient
uniquement de Fadenomyose uterine.
Notre pierre d’achoppement fut la multipare de 10 enfants, mariee a 16 ans, porteuse d’un kyste endometriotique de
1’ovaire gauche, asymptomatique, qui
aurait consulte pour des menorragies dues
a une sub-involution chronique de l’uterus
et endometrite, ce qui nous laisse absolument ignorants du moment d’apparition
du kyste. II est possible que la patiente
en ait ete porteuse depuis assez longtemps,
vu Fabsence de symptomes specifiques.
Quatre des huit multipares de cinq a sept
enfants presentaient de Fendometriose externe. En somme, nous constatons que la
fertilite d’endometriose est surement inferieure a celle d’une population normale,
mais qu’il reste tout de meme un groupe
assez important de patientes ayant moins
de quatre enfants.

C in q u ie m e

F a cteu r .— Type

d’enclome-

triose
Si nous etudions maintenant comparativement les types d’endometriose, nous
constatons que Tadenomyose seule chez
les nullipares est une rarete, qu’il y a
surement diminution proportionnelle de
l’endometriose exteme avec les accouchements, avec 1’apparition de l’adenomyose;
ce phenomene etait considere par Hertig
comme presque normal apres plusieurs
grossesses. Nous avons pris grand soin
cependant, de ne pas inclure dans notre
etude les endometrites, les sub-involutions
ehroniques de l’uterus et les scleroses elastigenes ( Tableau V ).
TABLEAU V.— T y p e s
Type

d ’ e n d o m e t r io s e - p a r it e

Nullipares

Endomctriose externe,
mixte, Douglas, ut^rosacres, etc........................
Endomctriose interne...
Divers.............................
Total........................

114
4
......
118

Multipares

64
16
3
83

Six ie m e F a c t e u r .—Temps depuis dernier
accouchement—Age au manage

Meigs a enormement insiste sur le temps
ecoule depuis le dernier accouchement
comme etant propice a leclosion d’une
endomctriose externe de meme que les.
mariages tardifs. Sur une serie de 105 m a
lades sur 112, il rapportait des sterilites
secondaires de 17 ans ou plus. Sur les 37
malades dont nous avons retrace la date
du dernier accouchement nous avons di
stingue trois groupes:
1. Un groupe de 10 malades ayant
accouche depuis trois ans ou moins, porteuses uniquement d’endometriose externe
ou mixte, ce qui nous permef de nous
poser des questions, quant a l’influence
directe retardante de la grossesse sur une
endometriose evolutive;
2. Un second groupe de 13 malades
ayant accouche depuis quatre a six ans,
dont deux presentaient uniquement de
l’adenomyose;
3. Un dernier groupe de sept ans ou plus,
de 14 malades et comportant le meme
nombre d’adenomyoses que le second
groupe. L’age lors du mariage n’a pas ete
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TABLEAU VI.— A g e

85 patientes. . .......................

TABLEAU VII.— L o c a lisa tio n s

l o b s d o m a r ia g e

14 marines 15 - 19
42
“ 20 - 24
19
“ 25 - 29
10
“ 30 - 34

ans
“
“
“

concluant (Tableau VI). Le maximum se
situant entre 20 et 24 ans. La majorite des
patientes provenaient de la classe privilegiee.
Septiem e et Dernier F acteur.—Locali

sation
Nous avons done remarque que Fendo
metriose exteme tend a disparaitre dans les
mariages fertiles a cinq enfants ou plus,
mais que la grossesse per se, ne semble
pas empecher dune fagon absolue Fendo
metriose pelvienne, pour ce qui est de l’age
lors du mariage et du temps ecoule depuis
le dernier accouchement; il existe une certaine preponderance de rendometrio.se in
terne chez les multipares et nous avons
constate comme la plupart des auteurs
que la localisation la plus frequente d’en
dometriose etait l’ovaire, 200 cas (84% );
Meigs8 rapporte des series de 52 a 59%,
Fallon 66% , Scott7 79% . Notre statistique
plus elevee peut etre expliquee par l’inclusion des cas d’adenomyose uterine, associes
tres souvent a Fendometriose ovarienne, et
frequemment diagnostiquee par le chirurgien comme fibrome et endometriose externe. II demeure difficile de preciser si
Fendometriose interne precede ou suit
l’externe, et dans quelle mesure, lorsqu’elle
la suit, de preciser la cause de la rarete
de Fendometriose pelvienne chez les
grandes multipares (Tableau V II).
La seconde localisation a ete Futerus
(54 cas dont 30 cas d’endometriose mixte,
et 24 cas dendometriose uterine pure) les
autres localisations par ordre decroissant
de frequence: 37 cas de Douglas ou de
peritoine vesico-uterin, 29 cas des uterosacres, 10 cas de la cloison recto-vaginale,
18 cas de localisation moins frequente,
dont six recto-sigmoi'de; viennerit enfin les
cas de localisation de l’appendice, du
vagin, de l’ombilic, du ligament rond, de
cicatrices de laparatomie et d’episiotomie.

238 cas ovaire.....................................
ut6rus.....................................
peritoine pelvien...............
ut6ro-sacr6=.........................
cloison recto-vaginale. . . .
au tres.....................................

Vol. 4
d ’e n d o m e t r io s e

200 cas (84% )
54 “ (22.7% )
37
“ (15.5% )
29 “
10 “
18 “

C onclusion

Nous avons passe en revue dans cette
etude les divers facteurs etiologiques pouvant jouer de pres ou de loin un certain
role dans Fendometriose externe. Les deux
explications les plus courantes, celle du
reflux menstruel avec auto-greffe de l’endometre dans la cavite pelvienne et la metaplasie de Fepithelium coelomique, comportent encore des points obscurs. Javert a
enonce une theorie composite comprenant
le facteur reflux, associe a des metastases
lymphatiques ou sanguines expliquant relativement Fendometriose ganglionnaire et
extra-abdominale. Goodall a souligne l’importance des deux modes theoriques de
transport a distance de l’endometre: les
couches superficielles de celui-ci sont emportees par le reflux sanguin et etant sensibles aux stimulations hormonales cycliques, ceci donne naissance aux kystes
endometriotiques et aux cicatrices etoilees
par reaction inflammatoire possiblement
secondaire a une irritation par le sang
libre; les couches jirofondes et le stroma
endometrial insensibles aux hormones
passent par contiguite dans le muscle
uterin, puis par metastase lymphatique ou
sanguine, vers les ganglions et les localisa
tions atypiques; ces demieres forment
Fadenomyose et Fendometriose a tissu
plein. II demeure incontestable que le fac
teur sterilite joue un role important dans
Fendometriose mais ce n’est qu’une constatation de faits, sans qu’on puisse expliquer clairement le mecanisme. II est plus
douteux par contre que le facteur grossesse
intervienne directement. Les grandes
multipares posent un gros probleme quant
a la diminution de l’incidence du syndrome,
mais il subsiste 73 petites multipares qui
sont atteintes par la maladie sans que les
grossesses n’aierit semble en modifier le
cours. Quelles modifications la grossesse,
puisqu’elle est si souvent citee comme
traitement ideal bien avant les cures hor
monales et la chirurgie, quelles modifica-
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tions done, celle-ci apporte-t-elle sur le
calibre et le peristaltisme tubaire? Nous ne
le savons pas. Quels changements, la pre
sence d’un placenta et la distension con
siderable de l’uterus durant neuf mois et a
repetition, peuvent-elles apporter au point
de vue hormonal, morphologique et struc
tural, sur une permeation possible de l’endometre et dans quelle mesure ces change
ments sont-ils permanents? La question demeure sans reponse, mais elle est surement
un point de depart valable d’essai de com
prehension de ce syndrome si obscur qu’est
1’endometriose.
En conclusion, nous dirons qu’il existe
un rapport certain entre la sterilite volontaire ou non, comme cause ou comme effet
de l’endometriose; par contre la grossesse
peut etre consideree sous reserve comme
un facteur d’amelioration, a cause de l’incidence assez elevee chez les petites multipares. Comment expliquer aisement alo-rs
le cas de la malade de 32 ans, mariee a
16 ans, mere de 10 enfants dont le dernier
avait 3 ans?
R esu m e

Etude statistique de 238 cas d’endometriose chirurgicale, repartis sur 10 ans. Nous
avons reuni a dessein les cas d’endometriose exteme et interne.
La plupart des patientes appartiennent
a la classe aisee. Le pourcentage des celibataires, femmes mariees, n’est pas significatif.
L ’age moyen etait de 30 a 34 ans, avec
predominance des femmes mariees apres
34 ans. Nous avons trouve 25 cas d’endometriose chez les moins de 24 ans. L’adenomyose est frequente apres. 35 ans et surtout
chez les multipares.
Diminution marqude d’endometriose
apres cinq grossesses, mais presence d’un
bon nombre de cas chez les petites multi
pares.

L’age lors du mariage et le temps ecoule
depuis le dernier accouchement ne semblent pas jouer un role certain.
L’incidence de fertilite a ete 57% , la
localisation la plus courante etant l’ovaire.
II y a surement une relation steriliteendometriose, mais la grossesse comme
facteur d’amelioration de l’endometriose
reste un sujet controverse.
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Sum m ary
This is a survey of 238 cases of surgical endo
metriosis as observed at the Hdtel-Dieu in Mont
real during a period of 10 years. Patients with
external endometriosis and those with internal
endometriosis have been grouped together inten
tionally.
Most of the patients were from the higher social
strata. There was no significant difference be
tween the percentages of single and married
women.
The patients were from 30 to 34 years old.
Twenty-five cases of endometriosis were found in
patients less than 24 years of age. Adenomyosis
was encountered frequently in 35-year-old patients
and more especially after multiple pregnancies.
The age at marriage and the length of time
which had elapsed since the last pregnancy did
not seem to have any influence on the develop
ment of this condition. The fertility rate was 57%,
and the most frequent localization of the lesion
was ovarian. Probably there is an interrelation be
tween sterility and endometriosis, but whether
pregnancy improves the clinical course of these
cases is still debatable.
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THE PROBLEM OF LATE LOCAL RECURRENCE
OF CARCINOMA OF THE CERVIX*
J. P. A. LATOUR, M.D. and W. DENNIS FRASER, M.D., Montreal

As a r e s u l t of our perpetual follow-up of
gynecological cancer patients at the Royal
Victoria Montreal Maternity Hospital since
1926, we are now becoming aware of an
increasing number of late recurrences of
tumour following what appeared to have
been successful treatment of carcinoma of
the uterine cervix in terms of “five-year
cures”.
For the purpose of this report we have
excluded those recurrences which appeared
within five years of initiaton of treat
ment. In fact, most of these early recur
rences in our experience come within two
years of treatment,2 and for this reason
we considered these lesions as a direct
progression of the tumour, even if there
was an apparent “healing” of the cervical
lesion for a short time. W e have also ex
cluded patients who died more than five
years after treatment, and who, during
this long interval, were always found to
have tumour present. We are therefore
dealing with a group of patients who
showed a good initial response to treat
ment and were considered as “five-year
cures”.
D e fin it io n

It is difficult to be certain that a tumour
appearing five years after apparent success
ful treatment is a recurrence. It could be
a new primary lesion of the cervix, a prim
ary carcinoma of the vagina or a tumour
induced by radiation.1 As long as the
“recurrent” tumour’s histological character
istics conform to the pattern of the pri
mary carcinoma of the cervix, we must
admit to the possibility of a recurrence, and
it is customary to include all these in
stances as recurrences.2

“From the Department of Obstetrics and Gyne
cology, Royal Victoria Hospital, and McGill Uni
versity, Montreal.
Presented at the Annual Meeting of the Royal
College of Physicians and Surgeons of Canada,
Ottawa, January 1961.

Sit e o f R ec u r ren ce

Recurring tumours of the cervix, whether
early or late, are classified according to
the site of their recurrence. This may be
(a) on the cervix; (b ) vaginal wall; (c )
paracervical tissues; (d ) deposits on pelvic
wall; (e ) bladder infiltration; (f) rectal
infiltration, and/or (g ) distant metastases.
Sy m p t o m s

The symptoms associated with recur
rent tumours of the cervix depend some
what on the site of the recurrence. Re
currences, in the cervix and vagina may
cause bleeding per vaginam as well as a
purulent discharge. The deeper pelvic re
currences may cause varying degrees of
pelvic pain. The pelvic wall deposits tend
to cause pain radiating down the thigh,
and most characteristically produce a
brawny, non-pitting induration of the
upper thigh, leaving the lower leg and
ankle relatively free of swelling. This
“chicken-leg” swelling is one of the classi
cal symptoms of recurrence. Perhaps one
of tlie most important of all symptoms is
weight loss, and for this reason our patients
are weighed at each follow-up visit. Weight
loss is usually present with all types of
recurrences and this finding is useful in
differentiating parametrial and pelvic wall
recurrences from radiation fibrosis, which
may present as pelvic pain and swelling of
the leg. Pain in the loin may mean obstruc
tion of a ureter by tumour, while oliguria
and nitrogenous retention may mean that
both ureters are involved.
Using these criteria of selection, we have
reviewed our series, of 1117 cancers of the
cervix treated between 1926 and 1955 in
clusive. Follow-up information was avail
able on 1112 cases. There were 44 cases
which satisfied our method of selection.
These represented 3.9% of the whole
series.
These 44 instances of late recurrence in
cluded 39 squamous carcinomata and five
adenocarcinomata. The latter figure is
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T A B L E I .— I n t e r v a l B e t w e e n I n it ia l
T reatm ent and R ecu rren ce

I I I .— Sym ptom s o f L a te
C a n c e r s of th e C e r v ix

Symptoms
Years

No. of cases

5 - 9 .......................................................................
1 0 - 1 4 .......................................................................
1 5 - 1 9 .......................................................................
20 - 2 4 .......................................................................
25 plus.......................................................................

31
7
3
2
1

twice the number of adenomatous tumours
which one would expect to find in this
group. Twenty-three of these 44 cases
were histologically proved recurrences, the
remainder were included on the basis of
indisputable clinical evidence.
Table I shows that most of these late
recurrences were between five and 10 years
after initial treatment, and that there is a
decreasing incidence thereafter. The pa
tient listed as 25 plus years actually went
34 years without symptoms or signs of
disease before developing a histologically
proved recurrence at the apex of the va
ginal vault. This recurrence is much later
than those quoted by Truelsen and also is
later than Howkins’ case which recurred
after 30 years.
TABLE I I .— M

of T reatm en t
O r ig in a l L e s io n

eth ods

of
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R ecurrent

No. of cases

Pain............................................................................
Bleeding.....................................................................
Thigh swelling..........................................................
Weight loss................................................................

15
18
10
15

The symptoms presented by these 44
patients with late recurrent cancers o f the
cervix are listed in Table III. Some patients
complained of more than one symptom.
Bleeding from the vagina was the most
common complaint and was seen in vaginal
and cervix recurrences; these cases had a
better overall prognosis. Significant weight
loss, pain and thigh swelling signified deepseated malignancy and carried a much
poorer prognosis.
TABLE

I V .— F r e q u e n c y o f V a r i o u s
R ecurrence

Site of recurrence

S it e s

of

No. of cases

Cervix.........................................................................
8
Vagina...........................................................................
14
Parametria................................................................
18
Pelvic w all....................................................................
12
Bladder......................................................................
7
Rectum ......................................................................
2
Distant..........................................................................
13

th e

The location of the recurrence was es
tablished in most cases on clinical grounds
with judicious use of other diagnostic aids.
Radium only............................................................ 22
Radium, x-ray.........................................................
17
The frequency of the various sites of re
Surgery on ly................................................................
2
Radium, surgery.........................................................
3 currence is shown in Table IV. It will be
noted that the number of sites, exceeds the
number of patients because several patients
Table II indicates the methods of treat
ment of the original lesion. It will be noted had more than one area of involvement.
that a considerable portion of these women
An association between the age of the
received radium alone as definitive treat patient at the time of onset of the original
ment. These malignancies date back to the tumour and the frequency of late recur
early years of the present series when
rence was sought, but we were not able
deep x-ray therapy was not used routinely
to demonstrate any correlation in this direc
as adjunctive treatment. When we consider
tion. However, when the stage of the
that 322 patients in the entire series were
original lesion was examined it was found
treated by radium alone and 576 were
that 22 of our late recurrences were origin
ally Stage I, 17 were Stage II, five were
treated by radium plus x-ray, it becomes
apparent that the combined treatment is
Stage III, and none were Stage IV. This
more effective in preventing late recur paradox is readily explained on the basis
rence. Of course, this is to be expected
of the greater rate of five-year survival in
because the routine use of deep x-ray ther the earlier stages, but since there were no
apy has increased the overall five-year sur
five-year survivors in Stage IV there were
vival rate as well.
no opportunities for late recurrences.
Original treatment

No. of cases
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TABLE V.—T y p e s

T reatm en t
Ca ses

op

in

Type of treatment

R ecurren t

No. of cases

No treatm ent......................
One course of deep x-ray. .
Two courses of deep x-ray
Local radium.......................
Cobalt60...............................
Local excision.....................
Chemotherapy....................
Colostomy............................
Colpectomy.........................
Colpodeisis..........................
Uretero ileocystoplasty . . .
Anterior exenteration........

8

12

6

6

4
2
1

3
1

2

3
2

The clinical management of these pa
tients with late recurrent carcinoma of the
cervix varied widely according to the con
dition of the patient. Table V shows that
a number of patients were given no spe
cific treatment beyond symptomatic relief
of pain and other symptoms. Local radium
treatment was applied in a few cases
where bleeding was the chief complaint.
The most common method of treatment
was external radiation, either as deep x-ray
or Cobalt60, and frequently more than one
course of such therapy was given. The
variety of surgical procedures carried out
were chiefly to correct ureteric and rectal
obstruction or leakage. In two cases, a
more extensive surgical procedure was car
ried out with a view toward achieving
more lasting results. Chemotherapy was
used once in this group of patients.
TA BLE

VI.— S u r v iv a l
of

T im e a f t e r T r e a t m e n t
R ecu rren ce

Time interval
Less than 1 year............
1 to 2 years.....................
2 to 5 years.....................
5 to 10 years...................
Over 10 years.................

...........
...........
...........
...........
...........

Patients
dead

Patients
still
alive

13
13
10
....
1

2
1
2
2
—

The results of treatment were disappoint
ing but were not entirely without some
gratification. Table VI indicates that many
of these patients died within a year of
their recurrence and the majority were
dead within two years. However, there
were a few who survived beyond two
years, and three of these have survived their
recurrences by more than five years. One
patient survived a proved recurrence for
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17 years to die suddenly of a heart attack.
C onclusions

In conclusion it appears that the perpet
ual follow-up of cancer patients will reveal
a considerable number of late recurrences,
some of which may appear many years
after an apparent “cure”. It is evident that
five-year or even 10-year survival figures
do not take late recurrences into account.
Recurrent tumour of the cervix is not easy
to identify unless it involves vagina or cer
vix. The majority of the recurrences are
confined to the pelvic cavity and although
a reasonably accurate diagnosis can be
made eventually, the early signs and symp
toms may be subtle and cause delays in the
appreciation of the true nature of the
trouble. Therefore a careful check for the
symptoms already listed is recommended.
Once diagnosed, the recurrence is fre
quently amenable to some therapeutic con
trol and the results obtained are somewhat
encouraging.
R eferen c es

J. a n d A n d r e w , J. D.: Reappear
ance of cervical carcinoma 30 years after
treatment with radium, J. Obst. & Gynec.
Brit. Emp., 6 2 : 870, 1955.
2. T r u e l s e n , F .: Cancer of the uterine cervix,
H. K. Lewis & Company Ltd., London,
1949.
1. H o w k in s ,

Resume
Apres avoir suivi pendant longtemps les malades traitees pour cancer du col uterin, les
auteurs se sont aper§us qu’il existe un pourcentage important de recidives chez des patientes
qui avaient ete considerees comme gueries “apres
cinq ans”. Ils ont groupe ces cas en excluant
ceux de moins de cinq ans.
II est parfois difficile de savoir si une tumeur
qui apparait cinq ans apres une autre tumeur
est reellement une recidive; cela pourrait etre en
effet une deuxieme tumeur primaire ou une
tumeur provoquee par les radiations. Les auteurs
ont done decide de classer comme recurrence
toute tumeur dont l’histologie etait celle d’un
epithelioma du col.
La localisation de ces recidives varie. On en
trouve sur le col uterin, sur la paroi vaginale, dans
les tissus paracervicaux, dans la paroi du bassin,
dans la paroi vesicale, dans le rectum et enfin
comme metastases lointaines. Cette variation dans
la localisation influe evidemment sur la symptomatologie.
On a ainsi trouve pour une periode de 1926
a 1955, 44 cas de recidives tardives, dont 39
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carcinomes squameux et 4 adenocarcinomes. D ifferentes considerations relatives a ces cas sont apportees sous formes de tableaux. On constate
notamment que les recidives semblent avoir ete
moins importantes chez les malades traitees par
le radium et les rayons X.
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En conclusion, les auteurs attirent l’attention
sur le fait que les recidives tardives du cancer
du col uterin existent: c’est pourquoi il est im
portant de suivre les malades plus longtemps que
cinq ans et de guetter tout symptome capable de
suggerer le cancer.

HYPERTENSIVE REACTION FO LLOW IN G RESECTION OF
COARCTATION OF THE AORTA
R. K. PADHI, M.B., B.S., F.R.C.S.fC],5 E. M. NANSON, M.B., Ch.B., F .R .C .S .(E n g.),
F.R.C.S.fC], F.A.C.S.t and R. B. LYNN, M .D., F .R .C .S .(E din.), F .R .C .S.(E ng.),
F.A.C.S.*

Surgical correction of coarctation of the
aorta is now a standard procedure. The
clinical and technical aspects of the con
dition have been well documented.1 Al
though resection of the coarctation is near
ly always followed by prompt relief of
the hypertension, occasionally a transient
increase in blood pressure occurs. The
mechanism of such a further elevation is
speculative. This report concerns our o b 
servations on four patients who developed
paradoxical hypertension after surgical
correction of their coarctation.
C lin ica l M a t er ial

Eleven patients between four and 30
years of age underwent operation for co
arctation of the aorta between 1957 and
1960. Five patients in this group presented
with symptoms referrable to coarctation.
Femoral pulses were palpable in four and
questionable in one, but systolic and dia
stolic blood pressure was raised in every
patient. All were the post-ductal types and
in three patients the ductus was patent.
A satisfactory result was obtained by endto-end anastomosis and concomitant liga
tion of the ductus when present.
Heart rate, cuff blood pressure in the
ann and thigh, and digital pulse volume
and blood flow in the lower extremities
were recorded preoperatively. Postoper“ Cardio-Thoracic Unit, Etherington Hall, Queen’s
University, Kingston, Ont.
^Department of Surgery, University Hospital,
Saskatoon, Sask.

atively, heart rate and blood pressure read
ings were obtained four times daily until
discharge. Digital pulse volume and blood
flow in the extremities were recorded
daily for five days and every other day
thereafter for the next 10 days.
Pulse volume and blood flow were o b 
tained in the following manner. A plethysmograph was attached to the second toe
and rendered air-tight by the use of “stripseal putty” . A blood-pressure cuff was
placed at the ankle so that the blood flow
could be measured by the venous occlu
sion method. A Grass plethysmograph was
the recording apparatus in this study.
P o stoperative C ourse

In seven patients the systolic and dia
stolic blood pressure fell appreciably after
operation, the average fall in the systolic
blood pressure being 28 mm. Hg. In every
case the femoral pressure exceeded the arm
pressure.
The postoperative course was com pli
cated in four patients by paradoxical hyper
tension which was alarming (Table I). In
a boy of 16, a systolic rise of 40 mm. Hg
over the preoperative level developed
within three hours of operation. In the
other three patients with hypertensive
crises, an average systolic rise of 25 mm.
Hg over the preoperative level occurred
within 12 to 48 hours after operation.
These four patients were treated with
ganglionic blocking agents and barbitur
ates for 10 to 30 days.
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I. - P

a r a d o x ic a l
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P o s t o p e r a t iv e H y p e r t e n s io n

Preoperative
blood pressure

. W.S.

2. L.H.

180/130
160/80

3. B.W.

130/65

4. N.M.

1st day

2nd day

■5th day

10th day

A rm

Thigh

105/125 220/150
Faintly
palpable 180/95
Not
recorded
palpable 190/85
170/90
100/85

230/140

220/130

200/130

170/120

190 systolic

200/130

190/120

180/100

170/90

185 systolic

170/80
165/90

140/65
145/85

140/65
140/80

135/70
135/80

150 systolic
150 systolic

Thigh

A rm
1

Two weeks

130/80

A marked tachycardia of 110 to 130 per
minute occurred in three patients and
lasted from 12 to 16 days. One of these
patients, a girl of four, also showed para
doxical hypertension 190/85 mm. Hg about
12 hours after correction of the coarctation
of the aorta, the initial blood pressure
being 130/85 mm. Hg (Fig. 1).
Digital pulse volume and blood flow
studies in the lower extremity showed in
each instance a 400 to 600% increase over
the preoperative levels (Fig. 2). In the
group of patients showing paradoxical
hypertension, increases in blood flows were
of the same order (Fig. 3). There was no
evidence of vasoconstriction in the mea
surements made by digital plethysmog
raphy.

D iscussion

Severe hypertension occurring after suc
cessful repair of coarctation of the aorta
may lead to disruption of the suture line.
In each of our four patients there were no
ill effects as a result of this complication.
March, Hultgren and Gerbode2 recently re
viewed 80 patients, of whom three died
within three to five days, and in two
others death occurred in two to six weeks
after operation. Death was due to aortic
rupture and hemorrhage secondary to post
operative hypertension.
In the literature two distinct types of
postoperative hypertension have been de
scribed as “early” and “delayed”, the latter
occurring after the second postoperative
day. The delayed type is often associated

HEART
RATE/
MIN.

40 -

-40

20-

-2 0

+

— —

r

RESECT. OF COARCTATION

(0

"5----- 5----- 5

7

DAYS POST-OPERATIVE

Fig. 1.—Patient B.W. Graph showing blood pressures (stippled area) and heart rate
---- 6) over the 11 days following resection of the coarctation of the aorta.
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Fig. 2.—Patient W.S. Pulse volume tracings.
A, B, C and D represent preoperative, fourth
postoperative day, tenth postoperative day and
six weeks postoperative.
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Fig. 3.—Patient B.M. Pulse volume tracings.
A, B, C and D represent preoperative, fourth
postoperative day, tenth postoperative day and
six weeks postoperative.

with abdominal pain and distension ac
cording to Sealy et al.,8 who reviewed 30 the hypertension renal in origin, subse
patients. In their group, seven patients had quent to multiple emboli? The patients in
early hypertension, and delayed hyperten Sealy’s series who were examined post
sion developed in 14. Six patients in the mortem showed no renal pathology.
latter group developed abdominal pain and
Postoperative hypertension can occur if
distension and in two patients laparotomy severe narrowing occurs at the site of ana
showed segmental bowel necrosis. The stomosis due to technical difficulties.
association of paradoxical hypertension and d’Abreu® reports two such cases. In our
necrotizing arteritis in the abdominal or group of patients the femoral cuff pressure
gans has been documented.4' 5
postoperatively in each case was higher
The incidence of postoperative hyperten than the arm cuff pressure, so that post
sion in the review of March et al.2 was operative hypertension cannot be explained
“early hypertension” in eight (14% ) and on this basis.
“delayed” in 31 (53%). These authors did
In some of the reported cases paradox
not find a true correlation between post ical hypertension has been associated with
operative hypertension and necrotizing ar necrotizing arteritis in the lower half of
teritis. The high incidence of paradoxical the body. Is this hypertension associated
hypertension, both early and delayed in with vasoconstriction in the lower half of
the two reports found in the available the body? This could be induced by the
English literature and as shown in our sudden increase in the pressure head sub
small group of patients, indicates that this sequent to removal of the obstruction in
is a frequent occurrence.
the aorta. With this possibility in mind,
What then is the mechanism of this blood flows to the lower extremity were
paradoxical hypertension which occurs so studied. These studies showed that blood
frequently after an operation carried out flow to the toes was increased 400 to 600%
to cure hypertension by relieving a me over the preoperative level. There is no
chanical obstruction to blood flow? The
evidence of vasoconstriction at least in the
second question is why do some patients
develop hypertension early and others two cutaneous bed.
It appears reasonable to accept the hypo
to three days after operation? In the pres
ent state of our knowledge the answer to thesis of Sealy that the immediate type of
these questions can only be surmised. Is hypertension is due to the activity of the
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aortic and carotid pressure receptors which
were set at a high level before operation.
Subsequent to resection of the coarctation,
the tension in the aortic arch and carotid
arteries falls. Thus the aortic and carotid
pressure receptors after operation allow
a rise in blood pressure by failing to act
as buffers. This hypothesis fails to explain
the hypertension occurring two to three
days after operation.
After resection of a coarctation the blood
supply to the lower half of the body is in
creased; the adrenals share this increased
nourishment. It is possible that epinephrin
and norepinephrin secretion is increased,
giving rise to hypertension. Urinary cate
cholamine estimations before and after re
section of coarctation will be of some value.
Preliminary estimations, however, in sev
eral of our patients showed no alteration,
although other authors7 have shown a cor
relation between the elevated pressure and
an elevation of urinary catecholamines.
Thus, from our investigations, there is
no acceptable explanation for the serious
temporary hypertension which may follow
resection of a coarctation of the aorta.
Such hypertension must be due to either
(a ) increased cardiac output; (b ) in
creased peripheral resistance; ( c ) increased
blood volume; (d ) decrease in the total
volume of the vascular bed, or (e) to a
combination of any two or more of these
variables.
The plethysmographic studies in our pa
tients indicate that there is no increase in
peripheral resistance in the lower limb at
least. W e have no knowledge of the peri
pheral resistance in the upper extremities
or in the splanchnic bed. If there were an
excessive secretion of catechol pressor
amines, secondary to increased blood flow
to the adrenal glands, we would expect
evidence of excessive vasoconstriction of
digital vessels of the lower extremities.
Again, if the carotid and aortic pressor re
ceptors are set at a high level, why do
they not come into action when the severe
hypertensive phase is present in order to
cause an immediate lowering of blood pres
sure? We are faced with the paradox of
apparent marked vasodilation below the
level of the resected coarctation, and a
hypertension which should be associated

Vol. 4

with a marked constriction of this major
portion of the vascular bed. A sudden ex
pansion of blood volume is hard to im
agine. We would rather expect the reverse
to be true because of the increased filtra
tion force in the lower half of the body
secondary to the resection of the coarcta
tion. A rapid diminution in the total vol
ume of the vascular bed is again hard to
visualize, in so far as this is not borne out
by the studies on the lower limbs in which
there would appear to be an expansion of
the vascular bed. Any marked increase in
cardiac output following the resection of a
coarctation has not been investigated, but
is a distinct possibility. This increase would
have to be out of all proportion to the
volume of the vascular bed.
Thus this preliminary communication in
dicates that, following resection of coarcta
tion of the aorta, there is a major disor
ganization of the homeostatic mechanisms
which regulate the hemodynamics of the
cardiovascular system. With removal of the
narrowed area of the aorta, the full force
of the pulsatile blood flow under full sys
temic pressure is transmitted into a large
part of the vascular bed, which has not
been accustomed to sustaining such forces.
Why then does the vascular system re
spond by excessive systemic hypertension?
Obviously, in order to solve this problem,
there is a need for investigation of the
post-resection state of the blood volume,
of the total peripheral resistance, of the
condition of the splanchnic bed, of the
condition of the vascular bed of the upper
half of the body and of the cardiac output.
In conclusion, alarming hypertension fre
quently follows resection of coarctation of
the aorta. The explanations for this can
only be surmised. The effect of such in
creased pressure on the anastomosis can
be fatal rupture if the pressure is not vig
orously controlled with barbiturates and
antihypertensives.
Su m m a r y

Eleven patients with coarctation of the
aorta were treated by resection of the
stenotic segment and end-to-end anastom
osis without mortality.
In four, the postoperative course was
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com plicated b y paradoxical hypertension.
All four were successfully treated with bar
biturates and antihypertensive drugs.
The peripheral circulation was studied
before and after resection of coarctation
by measuring b lood flow using a digital
plethysmograph. All patients, including the
ones
with
paradoxical
hypertension,
showed a 400 to 600% increase in the blood
flow to the toes.
The possible explanations for this phe
nomenon are briefly discussed, and the
unanswered questions have been put for
ward.
R eferen ces
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Chest, 3 1 : 468, 1957.
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of resection on the hypertension in coarcta
tion of the aorta, Brit. Heart ]., 22: 361,
1960.
S e a l y , W . C. et al.: Paradoxical h y p erten 
sion following resection of coarctation of
aorta, Surgery, 4 2 : 135, 1957.
L o b e r , P. H. a n d L il l e h e i , C. W .: Necro
tizing panarteritis following repair of co
arctation o f aorta; report of 2 cases, Sur
gery, 35 : 950, 1954.
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Necrotizing arteriolitis of the abdominal
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M E A S U R E M E N T O F A R T E R IA L F L O W
IN T H E L O W E R E X T R E M IT IE S W IT H
R A D IO IS O T O P E S 0

“Radioisotopes have previously been used
in attempts to determine the rate of blood
flow in extremities. Their use was provoked
by general dissatisfaction with the older me
thods of oscillometry, plethysmography, and
colorimetry.
“Radioactive sodium and I131-kbelled serum
albumin have been the agents chiefly em
ployed. Scintillation counters have proved
most satisfactory as detection devices. Two
general methods have been used; first, deter
mination of the build-up of activity in a re
gion after intravenous injection, and second,
measurement of the rate of removal of a
labelled diffusable local injection into the
tissue. Scintillation counters placed regionally
“ A p p l e n , J E., L e h m a n , G. S.
P. E.: Surgery, 5 0 : 315, 1961.

and

W alker
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following correction of coarctation o f the
aorta; case report, Surgery, 3 7 : 833, 1955.
6. d ’A b r e u , A. L .: A practice of thoracic surgery,
2nd ed., Edward Arnold & Co., London,
1958, p. 393.
7. P a l t i a , V.: On postoperative abdominal com 
plications in coarctation of the aorta, Acta
chir. scandinav., 119 : 206, I960 (abstract).
R esu m e
La tactique chirurgicale pour la coarctation de
l’aorte est maintenant bien au point. Bien que,
dans la plupart des cas, cette intervention soit
suivie d’une prompte cedation de l’hypertension,
il arrive cependant qu’une hypertension paroxystique s’installe a titre transitoire. Le mecanisme
de ce phenomene reste obscur.
Dans une periode de trois ans, 11 patients dont
les ages variaient entre quatre et 30 ans furent
operes pour cette affection. Sur ce nombre,
quatre eurent des suites operatoires compliquees
d’hypertension paroxystique.
L ’hypertension qui s’installe dans ces conditions
est inquietante car elle peut provoquer une rup
ture de la ligne de suture. Ces crises d’hypertension peuvent survenir soit precocement, soit tardivement ( plus de deux jours post-operatoires).
Une hypothese interessante permettant peut-etre
d’expliquer 1’hypertension precoce est la suivante:
les recepteurs tensionnels aortique et carotidien
se trouvent, avant 1’operation, travailler a un haut
niveau. Apres l’intervention, la tension sanguine
diminue dans l’arc aortique et les carotides, de
sorte que les tenso-recepteurs provoquent une
hypertension reactionnelle.
II ne semble pas exister d’explication tres valable d e l’hypertension tardive. Les auteurs discutent ici ce point en detail et communiquent
diverses observations personnelles.

are then used to determine the rate of build
up, or ‘wash-out’, of the substances . . .
“The shortcomings of the methods men
tioned with their apparent inaccuracies and
procedural complexity have relegated them to
the research laboratory. There has been a need
for a relatively simple, accurate, and objec
tive method of evaluating patients with claud
ication-like symptoms. W e have developed a
method which satisfies these prerequisites. The
method has been effectively used as a screen
ing device and as an adjunct to arteriography
“A method in which radioactive iodinated
serum albumin is utilized for the evaluation
of the rate of blood flow in extremities has
been presented. The reliability of the method
was tested in the laboratory on animals and
substantiated by mathematical analysis. The
efficiency of the method is undeniable and it
is safe. The dosage of the tracer used is less
than that used for a thyroid uptake test.”
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SURGICAL EXPERIENCE IN RESECTION OF ANEURYSMS
OF THE THORACIC AORTA*
PETER ALLEN, M.D., ROSS ROBERTSON, M.D., W. G. TRAPP, M.D. and
W . A. D ODDS, M.D., Vancouver, B.C.

C hiefly under the guidance and stimulus
of Dr. Michael De Bakey, surgery o f the
aorta has progressed to its, present state of
high achievement, advancing in the past
ten years from a “smash-and-grab” tech
nique to one of increasing perfection.
In 1959 we became interested in aneur
ysms of the thoracic aorta and the possi
bility of their resection with the help of
surgical bypass techniques. The result of
our two-year experience has been the sur
gical treatment of 11 patients, nine males
and tw o females ranging in age from 52
to 74 years, with the exception of tw o pa
tients who were 22 and 28 years o f age.
Etiologically, six of these aneurysms were
due to arteriosclerosis, three to syphilis,
one to trauma and one developed on the
basis of idiopathic cystic medial necrosis
of the ascending aorta.1
D iagnosis

The presenting symptom in nine patients
was chest pain which led to medical con
sultation, while two lesions which were
asymptomatic were found on routine chest
radiograph. Tw o patients had sharp inter
mittent chest pain of segmental type from
pressure on an intercostal nerve trunk,
while in seven the pain was deep-seated,
constant and poorly localized to the anter
ior or posterior part of the left chest. H ow 
ever, in the majority of patients the impor
tant features of the chest pain were chronicity, lack of relation to exercise and relief
with mild sedation. Indeed, when a patient
presents with this pain pattern, one should
include aneurysms, of the thoracic aorta in
the differential diagnosis. Yet, in five pa
tients, the pain was misinterpreted and
serious delay in surgical treatment resulted.
In one patient, arthritis of the dorsal spine
was thought to be the source of pain, and
“ From the Department of Surgery and Anesthesia,
University of British Columbia, and the Surgical
Service, Vancouver General Hospital.
Presented at the Annual Meeting o f the Royal
College of Physicians and Surgeons o f Canada,
Ottawa, January 1961.

in two others, coronary artery occlusion
was diagnosed in spite of repeated normal
electrocardiograms. Moreover, in one of
the patients, anticoagulant therapy was
associated with rapid expansion of the
aneurysm. The two patients with inter
costal neuritis were treated on the basis
of idiopathic non-specific inflammation. The
common factor in these five patients was
the great loss of time with medical therapy
before surgical intervention.
Radiographs and fluoroscopy are ex
tremely helpful in differentiating thoracic
aortic aneurysms from solid tumours of the
mediastinum and hilar region of the lung.
However, one must keep in mind that on
fluoroscopy many aneurysms do not pulsate
because of thick laminated thrombus with
in the wall, or because the wall is thin
and under high pressure. Conversely, many
solid tumours of the mediastinum will
transmit pulsations from the great vessels.
To overcome this diagnostic error and also
to determine the extent of thoracic aneur
ysms, retrograde aortograms are performed
through the right brachial or femoral ar
tery in all our cases when surgery is con
templated.
The two cases which follow illustrate
both aspects of this diagnostic problem.
C ase 1.— Six weeks before admission this
71-year-old man developed vague left upper
chest pain, Which radiated to the posterior
chest. Driving a car increased the pain and
mild sedation relieved it. The patient was
otherwise well. Physical examination was nega
tive. A radiograph o f the chest showed a
round, smooth 12-cm. mass in the left super
ior mediastinum, which depressed the aortic
arch, but did not appear to be attached to it
(Fig. 1 ). The trachea was displaced 2% cm.
to the right. On fluoroscopy, the mass did not
pulsate and was diagnosed as a solid or cystictumour of the superior mediastinum. At sur
gery, the mass was discovered to be a tense,
thin-walled aneurysm of the aortic arch, which
could have been diagnosed preoperatively if
an aortogram had been performed.
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Fig. 1.—The mass depresses aortic arch but does not appear to be attached to it.
C ase 2.— A 62-year-old man noted increas
ing hoarseness for tw o month's, associated with
vague pain in the anterior left chest, w hich
was present most o f the time and was relieved
by phenacetin. Th ere w ere no abnormal auscul

tatory findings, but direct laryngoscopy showed
that the le ft vocal cord was paralyzed. A
radiograph of the chest was interpreted as
Showing enlargement of the aortic arch and on
fluoroscopy the mass pulsated (F ig . 2 ). T h e

Fig. 2.—The mass pulsated on fluoroscopy, but aortogram was normal.
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mass was believed to be a thoracic aneurysm
until aortography performed through the right
brachial artery showed a normal thoracic
aorta. The patient was subsequently given
radiation therapy for inoperable anaplastic
carcinoma situated in the hilum of the left
lung.

T echnical Aspects

Since surgical correction of coarcta
tion of the aorta was introduced 15
years ago, surgeons have continued to
devise new procedures to deal with
obliterative and hemodynamic lesions of
the thoracic aorta. Ample collateral cir
culation around a coarctation permits
cross-clamping of the aorta, proximal
and distal to the lesion with relative dis
regard of time. However, the absence of
collateral circulation about most thoracic
aneurysms renders cross-clamping of the
aorta extremely hazardous unless the pa
tient is supported during the procedure
with surgical bypass techniques.2
If the thoracic aorta is cross-clamped,
hypertension develops in the proximal seg
ment and profound hypotension in the
segment distal to the clamp. Hypertension
may result in cerebral hemorrhage or left
ventricular failure from acute distension
of that chamber. Hypotension in the distal
segment of the aorta may produce irrepar
able spinal cord damage because the chief
components of the anterior spinal artery
are the radicular branches of the thoracic
aorta. This is true particularly if the aorta
is cross-clamped proximal to the seventh
dorsal vertebra.
Adaptation of the Sigma motor pump,®
with or without an oxygenator, to this type
of surgery has prevented the development
of a serious pressure gradient in the crossclamped aorta by removing blood from the
left atrium and pumping it through the
femoral artery into the aorta distal to the
occluding clamp. Adequate femoral artery
perfusion preserves and maintains the
function of the abdominal organs. More
over, this form of bypass prevents serious
left ventricular strain by maintaining blood
pressure at approximately normal levels.
No spinal cord damage occurred in our
“Sigma Motor Pumps, Middleport, New York.
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eight cases in which the left atrial pump
bypass was used. De Bakey reported two
cord lesions in 55 patients in whom only
temporary grafts were used to bypass the
area of aortic occlusion.3 It would appear
that variation in the segmental distribution
of the spinal artery and lack of develop
ment of collateral circulation were respon
sible for these lesions. Before the left atrialfemoral artery bypass technique could
be used, it was necessary to find ways of
regulating the blood pressure, of controlling
the perfusion rate and maintaining a stable
circulatory volume.
In dealing with aneurysms of the de
scending aorta, the lesion is approached
through a left thoracotomy. Tapes are
placed proximal and distal to the aneurysm
for control, and a plastic cannula, inserted
into the left atrium through the appen
dage, is connected to a venous well (Fig.
3). Blood passes to the Sigma motor pump
and into the common femoral artery.
Arterial pressure proximal to the lesion is
monitored through the left internal mam
mary or radial artery, while pressure distal
to the aneurysm is recorded through a
catheter in a common femoral artery. The
patient is heparinized and, immediately
after the aorta is clamped above and below
the aneurysm, the pump is set to draw
1500 c.c. per minute from the left atrium.
Changes in flow are regulated by the prox
imal and distal pressure recordings; if the
area proximal to an aneurysm becomes
hypertensive, the flow from the left atrium
is increased until equal pressures are re
stored. Blood lost by suction is measured
and constantly replaced to maintain a fixed
circulating volume.
Once the aneurysm is replaced by a syn
thetic graft, the aortic clamps are removed
and the pump is stopped. Usually, the
left ventricle withstands the sudden hemo
dynamic change without difficulty, in spite
of the older age of most of the patients.
Since the success of this technique de
pends on the left ventricle perfusing the
patient proximal to the occluding clamps,
any factor such as hypothermia, which in
creases ventricular irritability, particularly
in older patients, is avoided when employ
ing the left atrial-femoral artery technique.
Aneurysms of the aortic arch proximal to
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the left subclavian artery pose a more diffi
cult problem than those of the descending
aorta. Indeed, cross-clamping of the ascend
ing aorta for several minutes results in
left ventricular failure and irreversible
cerebral ischemia. Consequently, the
choice of a surgical technique in aneurysms
of the ascending aorta and arch is decided
upon when the surgeon sees whether or
not the proximal half of the ascending
aorta contains a fusiform aneurysm. If the
proximal half of the ascending aorta is not
involved, the same technique as used for
aneurysms of the descending aorta is
chosen, with the addition of perfusion
cannulae inserted into the innominate and
left common carotid arteries. The aortic
arch is resected and a synthetic graft in
serted. With this technique the ascending
aorta is cross-clamped proximal to, and the
descending aorta distal to the aneurysm.
The cannulae to the carotid arteries are
extensions from tubing connecting the
left atrium to the venous well (Fig. 3). The
end-to-end teflon graft is inserted, with
openings for anastomosis with the innom
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inate and left common carotid arteries.
The left subclavian artery is not usually
anastomosed to the graft. On completion
of the anastomoses, the two small plastic
cannulae are removed from the carotid
arteries and the small side openings re
paired with 5-0 silk sutures.
If, however, the proximal half of the
ascending aorta contains a resectable fusi
form aneurysm, the pump oxygenator and
cardiac hypothermia are used (Case 11).4
The aneurysm is approached through a
median sternotomy, a single large catheter
is inserted into the right ventricle via the
atrium and a second catheter is placed in
the left atrium for decompression of the
left heart during induced cardiac hypo
thermia. Blood from the pump oxygenator
is returned to the patient through the com
mon femoral artery. The ascending aorta
is cross-clamped and divided between the
aneurysm and the innominate arteiy. Cold
blood is perfused into the clamped seg
ment of the ascending aorta to induce
cardiac arrest, while the distal anastomosis
with a synthetic graft is performed. The
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T A B L E I.
N am e

Age

E tio lo g y

T y p e and, e x te n t

T r ea tm en t

1. D.P.

58

Syphilis

Saccular— ascending aorta

2. A.B.

69

Arteriosclerosis

Saccular—-descending
aorta
Fusiform—
descending aorta
F usif orm — descending
aorta and left half of arch
Fusiform— ascending arch
and descending aorta
F usif orm — descending
aorta
Saccular—
descending aorta
Fusiform— distal half as
cending aorta and arch

Ruptured during clamping of
neck
Resection and graft, left atrialfemoral artery bypass and hypo
thermia
Resection and graft, left atriumfemoral artery bypass
Resection and graft, left atrialfemoral artery bypass
Thoracotom y— lesion inoperable
— Ivalon wrapping
Resection and graft— left atrialfemoral artery bypass
Resection and patch graft left
atrial-femoral artery bvpass
Resection and graft left atrialfemoral artery bypass

3. D .C .

52

Arteriosclerosis

4. M rs. M .B .

57

Syphilis

5. J.W.

74

Syphilis

6. M .J.

68

Arteriosclerosis

7. W .M .

70

Arteriosclerosis

8. H.B.

67

Arteriosclerosis

9. V.I.

28

Trauma

False aneurysm junction
arch and descending aorta

Resection and graft left atrialfemoral artery bypass

10. Mr3. C.S.

67

Arteriosclerosis

F usiform—
descending aorta

Left atrial-femoral artery bypass

11. J.J.

22

Cystic medial
necrosis

Fusiform— ascending aorta

Resection and graft, pump oxy
genator and cardiac hypothermia

ascending aorta is then resected just distal
to the coronary ostia, while cardiac hypo
thermia is maintained by intermittent per
fusion of the coronary arteries till the prox
imal anastomosis is completed. The heart
is resuscitated by removing the aortic cross
clamp and perfusing the coronary arteries
with normothermic blood from the pump
oxygenator.

R es u lt

Died during surgery
Died 3 hours after opera
tion— ventricular fibril
lation
Well at 20 months
Well at 19 months
Arch ruptured on 4th
day— patient died
W ell at 15 months
Well at 12 months
Died of acute left ventri
cular failure during b y
pass procedure
Died on 7th day
of staphylococcal
pneumonia
Died of ventricular
fibrillation during b y 
pass procedure
WTell at 2 months

Cases 8 and 10 emphasize the necessity
of constant pressure control in the arterial
system proximal to the aortic clamp, par
ticularly for those patients who have ar
teriosclerotic heart disease and withstand
even transitory hypotension poorly because
it reduces coronary perfusion and predis
poses to ventricular fibrillation. It is advis
able to add calcium chloride in the amount
of 0.5 to 1 g. periodically into the pump
D iscussion
circuit when myocardial tone is poor or
when significant cardiac arrhythmia de
In our series of 11 patients, five are well
velops. Moreover, for the same reason
and active 2 to 22 months after surgical
general or cardiac hypothermia should be
resection o f the thoracic aneurysm (Table
1 ) . Tw o patients survived operation but avoided unless an oxygenator is used with
died in the postoperative period, one (Case
the pump as in resections of aneurysms of
2) of acute coronary artery occlusion and the ascending aorta (Case 11).
the other (Case 9) one week after surgery,
W e prefer woven teflon grafts because
from extensive staphylococcal pneumonia.
their reduced porosity permits rapid hemo
Patients 8 and 10 died of acute left ventricu
lar failure following several minutes of stasis and avoids the necessity of pre
hypotension during left atrial-femoral ar clotting before its use (Fig. 4). Further
tery bypass. In using this technique, ade more, teflon can be fashioned quickly and
segments can be added easily for aortic
quate function of the left ventricle is
essential to perfuse the brain and to sup arch vessels.
ply blood for the venous well used in
perfusion of the distal aortic segment.
Su m m ary
Consequently, it is important to maintain
The choice of elective surgery with
normal pressure in the proximal aortic
thoracic aneurysms is based upon the esti
section to ensure adequate coronary artery
mation that the patient has at least five
perfusion and left ventricular function;
conversely, if the pressure is too high be years of active life remaining. Emergency
operation upon thoracic aneurysms is rare
cause of hypervolemia, the left ventricle
compared with those in the abdomen; in
may not tolerate the extra work and dilata
our series this was carried out in only one
tion and fibrillation may result.
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Fig. 4.—Completed teflon graft of descending aorta. Ivalon cuff used to reinforce
distal anastomosis.

patient (Case 2). Rupture of thoracic aneur
ysms is usually precipitous; emergency
operation is extremely hazardous and car
ries a forbidding mortality. For this reason,
excision of the aneurysm upon diagnosis
should he the procedure of choice in cen
tres where this type of vascular surgery is
well established.
R eferences
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R esu m e
Les auteurs presentent ici leurs experiences
dans le traitement chirurgical des anevrysmes de
l’aorte thoracique portant sur 11 cas, dont neuf
hommes et deux femmes, d’ages variant entre 52
et 74 ans.
Dans la plupart de ces cas, le symptome prin
cipal etait une douleur dans le thorax qui amena
a consulter; les anevrysmes furent decouverts alors
par la radioscopie. Cette douleur etait chronique
et sans aucune relation avec l’exercice.
L ’examen radiologique est evidemment tres im 
portant; il faut se souvenir cependant que, a
la fluoroscopie, les anevrysmes aortiques ne sont
pas toujours pulsatiles. De plus, certaines tumeurs
peuvent sembler pulsatiles simplement parce
qu’elles transmettent les pulsations des gros vaisseaux. Le diagnostic differentiel devra done etre
fait par aortographie retrograde.
D e cette serie de 11 malades, deux moururent
dans la periode post-operatoire, l’un d’une occlu
sion coronaire et l’autre d’une pneumonie a staphylocoques. Deux autres malades succomberent
^ la suite d’une defaillance ventriculaire gauche.
Un mourut d’une rupture de l’arc aortique au
quatrieme jour. Un enfin succomba pendant 1’operation, l’anevrysme s’etant rupture a sa base lors
de 1’essai de clampage. Cinq patients sont actuellement en tres bonne sante.
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T H O R A C IC S E Q U E S T R A T IO N C Y STS O F F E T A L B R O N C H O G E N IC
AND E SO P H A G E A L O R IG IN *
G. B. ELLIOTT, M.B., B.S., M.R.C.S., L.R.C.P., G. E. MILLER, M.D. M S
R. H. WALKER, B.A., M.D., C.M., F.R.C.S.fC] and K. A. ELLIOTT, M.B., B.S.,
M.R.C.S., L.R.C.P., Calgary, Alta.
T horacic cysts of fe ta l bronchogenic ori
gin usually do not cau se symptoms until
adult life,1 and their surgical rem oval is
n ot difficult. In contrast esophageal seque
stration cysts, w hich show some histologi
ca l sim ilarities, are dissim ilar and tend to
produce symptoms in infancy because of
their position. Furtherm ore, they are quite
difficult to resect. T h ese cysts have been
confused especially on histological grounds
and are described under a plethora of
nam es w hich obscures their usual surgical
characteristics, and even m erges them with
other entities.
U p to 1946 there w ere only 35 case re
ports of bronchogenic cyst in the litera
tu re.2 A fter th e introduction o f photofluorographic mass radiography surveys this
apparent rarity was ra re no longer; for ex
am ple, in th e same y ear 23 m ore instances
w ere diagnosed by the A m erican Army
T h o racic Surgical C enters alone.3 W e wish
to report th ree bronchogenic lung-bud and
two esophageal sequestration cysts in order
to com pare and contrast th e features of
each.

Bronchogenic Cysts
C ase 1.— A previously healthy woman first
developed recurrent attacks of paroxysmal dry
cough, with fever ranging up to 102° F., at
48 years of age and with these symptoms she
noted a sensation of aching deep in her right
chest. Physical examination was negative, but
chest roentgenograms showed a coin lesion lat
eral to the right hilum and immediately above
the lower portion of the major fissure (Figs. 1
and 2 ). No peripheral atelectasis, notching or
lobulation of outline was detected to suggest
bronchogenic carcinoma. No tumour cells or
tubercle bacilli were seen on sputum examina
tion. Bronchoscopy and bronchography showed
no significant change.
The mass increased slightly in size on radio
logical examination when she was sick, shrink“From the Department of Clinical, Laboratories
Calgary General Hospital, Calgary, Alta.

ing again when asymptomatic. At thoracotomy
a semi-translucent cyst, 3M cm. in diameter,
was found in the right middle lobe, abutting
on hilar structures and enclosed within a thin
connective tissue capsule. This capsule was
dissected free without difficulty, and no
bronchial communication or aberrant vessels
were encountered. Microscopically the bron
chogenic cyst showed a typical inner lining
of ciliated pseudostratifted columnar epitheli
um lying on a thin connective tissue wall
containing a very thin plate of bronchial carti
lage. No glands, muscle or thickened basement
membranes were detected. The patient has
remained healthy during a two-year follow-up
study.
C ase 2.— This male patient was first seen
at the age of 76 years with a right inguinal
hernia of recent origin. This was aggravated
by chronic dry cough of many years standing
which had never responded to antibiotic
treatment. Chest roentgenograms (Figs. 3 and
4) showed a sharply circumscribed homogen
eous coin lesion, 4M cm. in diameter, at the
level of the aortic arch. Herniorrhaphy was
carried out, and on follow-up over the next
three years no Change was observed in ap
pearance of the lung lesion. However, the
cough became more productive and he noted
that coughing was provoked especially by
movement.
He was injured in a car accident and re
admitted to hospital with multiple fractured
ribs, and died 24 hours later from the effects
of left pneumothorax and terminal bilateral
bronchopneumonia. At autopsy the lower twothirds of the left upper lobe was occupied by
a round paper-thin cyst, 7 cm. in maximum
diameter. Its inner lining was smooth and pale
and enclosed a soft but solid mass of greasy
yellowish-brown debris. No communication
with the bronchus was demonstrated and no
scarring detected in the adjacent lung paren
chyma, which showed minimal compression.
Microscopically the contents were meshed
hyphal filaments of an aspergilloma or “fun
gus ball”. The cyst lining was formed by
ciliated respiratory epithelium, with occasional
bronchial glands, a small amount of plain
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Fig. 1
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Fig. 2

Fig. 1.—Case 1. A large coin lesion lies adjacent to the right hilum in the medial segment o f
the middle lobe. Fig. 2.—Case 1. A lateral view showing a bronchogenic cyst between the major
and minor fissures.

Fig. 3

Fig. 4

Fig. 3.—Case 2. An aspergilloma in a bronchogenic cyst o f the apicoposterior segment of
left upper lobe. There is a conspicuous absence of hilar lymphadenopathy. Fig. 4.—Case 2. A lateral
view of the bronchogenic cyst lying at the level of the aortic arch.
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muscle and fine plates of bronchial cartilage,
typical of bronchogenic cyst.
C a se 3.— The patient, a full-term female
infant weighing 6 lb., remained pallid and
limp after normal delivery. Breath sounds
were not heard; the child failed to respond to
resuscitation, and died one hour later. At
autopsy it was found that congenital absence
of the left half of the diaphragm had allowed
herniation of most of the small intestine,
transverse colon, spleen, body and tail of pan
creas and left lobe of liver into the thorax. A
tense, rounded semi-translucent cyst, 1 cm. in
diameter, was found lying immediately an
terior to the aorta and just above its passage
through the diaphragm. No pedicle of attach
ment to the esophagus or lung was detected
and the mass was partly covered by left
pleura. Its wall was paper-thin with a white
smooth inner lining and contained clear mucus.
Microscopically the appearances were similar
to those in Case 2. The cyst was easily mov
able and the respiratory tree and esophagus
were intact. No muscle was present in the
wall.

Esophageal Sequestration Cysts
C a se 4.— The patient, a 43-year-old man,
complained of a “persistent cold in the chest”,
but apart from an irritating dry cough he felt
well. He sought roentgenographic examination
o'f his own volition because his mother had
died from bronchogenic carcinoma. Physical
examination was negative and there were no
signs of weight loss or finger-'clubbing. How
ever, the roentgenogram of the chest showed
an ovoid, homogeneous, soft tissue density,
about 3.5 cm. in diameter, which was ap
parently in the posterior basal segment of the
left lower lobe of the lung. No atelectasis was

Fig. 5.—Case 4. The resected esophageal se
questration cyst showing the muscular wall, and
mucous content in the right half of the cyst.
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detected and at fluoroscopy the diaphragm
was not fixed. An early bronchogenic carci
noma was suspected and exploratory thorac
otomy was carried out. A tense cyst lay be
hind the heart immediately adjacent to the
left wall of the lower esophagus and it was
partly covered by left parietal pleura. These
structures were dissected away with difficulty,
and nutrient blood vessels from the posterior
mediastinum were ligated. The entire muscle
wall of the esophagus did not continue over
the cyst, which had forced the left lower
lobe of lung forward. No mucosal, esophageal
or bronchial communications were demon
strated and the unruptured cyst was excised
with a good deal of difficulty (Fig. 5 ). The
wall was 0.1 cm. in thickness with a smooth
pale inner lining and opaque mucous content.
Microscopically, a single layer of pseudostratified columnar ciliated epithelium merged
and alternated with a clear-cell squamous
epithelium, each of which covered about half
of the internal circumference. Clear nonciliated squamous epithelium was also seen
in the attached glands, with occasional simple
mucous glands lying between, and occasion
ally passing completely outside two distinct
coats of plain muscle in the wall. On serial
section, a few thin plates of bronchial-like
cartilage were also detected in this muscle.
These are the features of cysts of fetal esoph
ageal sequestration type. The patient has re
mained symptom-free during two years of
observation.
C ase 5 . — The patient, a seven-month-old
male infant, had “rattling respirations” since
birth unrelated to activity. The pregnancy,
delivery and subsequent development of the
child were normal. Two weeks before hospital
admission, the child became so breathless that
he needed frequent rest periods during each
feeding. A paroxysmal dry cough developed,
but it ceased after penicillin therapy. Physi
cal examination showed no abnormalities.
Roentgenographic examination demonstrated
widening of the superior mediastinum to the
right (Figs. 6, 7 and 8 ). A mass lay behind
the trachea, pushing it anteriorly just below
the thoracic inlet and compressing its lumen.
The right margin of the mass was rounded,
sharp and of uniform density. Esophageal
fluoroscopy and film studies showed marked
deviation of the esophagus to the right and
slightly posteriorly. The maximum separation
from the trachea in the lateral projection was
approximately 3 cm., and the esophageal

525

THORACIC SEQUESTRATION CYSTS

O ctober 1961

Fig. 6

Fig. 7

Fig. 8

Fig. 6.—Case 5. The widening of the superior mediastinum to the right is evident. Fig. 7.—
A spot film taken during fluoroscopy showing marked right-sided deviation of esophagus in the
superior mediastinum, which returns to the normal position at the level of the carina. Fig. 8.—Lat
eral film taken during fluoroscopy. A cyst lies between esophagus and trachea, bulging into esophageal lumen and displacing it posteriorly. The trachea is arched anteriorly and its lumen is narrowed.

lumen was also compressed by part of this
mass which measured approximately 4 x 3 cm.
The following possibilities were suggested;
congenital tracheal or esophageal cyst, tera
toma or tumour of the thymus.
An exploratory thoracotomy revealed a soft
cyst densely adherent to the esophagus. No
communication with the displaced trachea
was seen. The phrenic and vagus nerves with
their adjacent pleura were dissected medially
and anteriorly until complete separation from
the trachea was obtained. The cyst, 5 x 4
cm. in diameter, wa's intramural in the esoph
agus over a 3 cm. segment. Therefore, a strip
of pleura was left on the esophagus and the
posterior aspect of the cyst was dissected free
so that it could be removed completely. An
extensive defect in the muscle wall of the
esophagus in its right anterior and mediastinal
aspect which had previously been covered by
the cyst was now demonstrated. The esopha
geal epithelium was intact and no further
muscle approximation was carried out. The
pleura overlying the esophagus was sutured
and the azygos vein left undisturbed. Micro
scopically this intramural and extramucosal
esophageal inclusion cyst showed features
which were similar to Case 4. On further
search no voluntary muscle was detected in its
wall. The convalescence and recovery of this
patient were uneventful.

D iscussion

Because the final diagnosis in radiologically demonstrated thoracic coin lesions
often depends on exploration,4 the attach
ments of such cysts, which depend upon
their embryologic derivation are important.
The most common is the lung-bud or
bronchogenic cyst. During fetal life, lungbuds are the first to protrude from the
ventral aspects of tracheal groove of the
fetal pharynx b efore the trachea finally
separates. Isolated inclusions in these buds
are often carried out into the lungs where
they may form cysts, which characteristical
ly move with respiration on fluoroscopy.1*
They are thin-walled and round; are not
usually in direct communication with the
bronchi; are filled with mucus, and tend
to occur near the primary and secondaiy
bifurcations of the bronchial trees. While
these cysts are usually isolated from the
bronchi, minute bronchial communications
do occur occasionally; secondary infection
is rare but has been reported by Herrmann,
Jewett and Galletti.6 Secondary aspergilloma or “fungus-ball” formation seems to
have a predilection for these cysts,7 as in
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our Case 2. Lobulation, due to rings of
cartilage in the cyst walls, is very uncom
mon, although thin plates of cartilage are
often seen microscopically with a small
amount of plain muscle and occasional
bronchial glands. One feature of note is
the failure of the cysts to cause peripheral
atelectasis, unlike bronchogenic carcinoma.
The attachments to surrounding lung tissue
are relatively slight and surgical removal is
uncomplicated as a rule.
This variety of cyst commonly causes no
symptoms until adult life when a paroxys
mal cough may be provoked if an increase
in the fluid contained in the cyst is suffi
cient to cause traction during changes in
posture. The cysts never contain hetero
topic gastric mucosa and thus do not result
in hemoptysis from peptic ulceration. Some
of the synonyms recorded are tracheobronchogenous, paratracheal,8 paraesopha
geal and hilar cysts.0
Esophageal sequestration cysts probably
arise at an earlier stage,10 and are often
confused with the bronchogenic type on
the basis of certain shared histological fea
tures. It is realized seldom that the primi
tive fetal esophagus is itself lined by cili
ated columnar epithelium for some time11
and this has persisted even into adult life
on rare occasions.12 Sequestrations from it
produce the intramural and paraesophageal
cysts of mediastinum; these have been in
terpreted in various ways. Characteristical
ly, an epithelial lining of respiratory-like
ciliated columnar cells alternates with a
stratified squamous epithelium made up of
esophageal-like clear cells. Fine plates of
bronchial cartilage occur in the walls, but
with single or double coats of plain and
even some voluntary muscle. The peculiar
persistence of the multipotential qualities
of the fetal gullet in such cysts suggests a
neoplasm-like insensitivity to the influence
of chemical organizers. Malignant trans
formation in these cysts has never been
substantiated so far as we are aware as
opposed to teratomata. However, it is a
good illustration of the common origin of
the bronchial tree and adult esophagus
from primitive fetal gullet.
In some instances no columnar ciliated
epithelial component is present and such
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cysts cause no difficulty in identification.
It will be seen that the mere presence of
som e ciliated columnar epithelium in a lin
ing or bronchus-like cartilage in the wall
is not sufficient to establish bronchogenic
origin. All components must be considered.
The muscle walls of these cysts are often
continuous with that of the esophagus, so
characteristically on radiological examina
tion they move with swallowing rather
than with respiration.13 Being paraesopha
geal they may obstruct breathing or swal
lowing in infancy, and thus by virtue of
their position produce symptoms much
earlier than the bronchogenic cysts. Sur
gically their removal can be expected to be
difficult and convalescence prolonged, for
there is almost certain to be an extensive
deficit in the esophageal muscle wall. The
cysts contain mucus but never gastric juice,
so that rupture during removal is not
dangerous. As might be expected, they are
associated rarely with true bronchogenic
cysts or tracheoesophageal fistula. When
this occurs, they are variously recorded as
tracheoesophageal,8 or “mixed” cysts,14 and
even as “teratomata” when they have a
conspicuous mixture of respiratory and
esophageal features.
A third variety of thoracic cyst, which is
fortunately rare, arises from fetal remnants.
It has been the source of further confusion,
yet it should not, because radiologically it
is characteristically associated with cervical
vertebral anomalies such as anterior spina
bifida. This type of cyst appears to arise
in the early fetal cervical region because
of an adhesion of cells of the primitive
esophagus to the notochord, which
arches forward and reaches the anterior
surfaces of cervical vertebral bodies at this
level.1'1 As the thoracic viscera enlarge, the
fetal cervical-esophageal tract elongates
and traction cysts may descend for many
segments, even into the abdomen. The cyst
is often incorporated within the muscle
coat of the esophagus, but it may be sep
arated almost entirely when it is limited
usually to the posterior esophageal region.
A characteristic of this cyst is. the presence
of twin muscle coats and even Auerbach
and Meissner’s nerve plexuses. A fibrous
band sometimes exists between the apex of
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an elongated cyst and its site of origin in
an anterior cervical spina bifida. In an
analogous way the origin of the diaphrag
matic muscle is marked in adults only by
cervical phrenic nerve supply. These cySts
are seldom asymptomatic, for their lining
is capable of wider differentiation—into
small bowel epithelium or more often het
erotopic gastric mucosa. If the gastric lin
ing predominates, its presence may lead to
peptic ulceration with erosion through the
cyst wall into surrounding lung tissue with
hemoptysis resulting. 16 It is very impor
tant to have preoperative diagnostic radio
logical evidence of these, for rupture with
leakage of gastric juice during operation
can be disastrous. Until their embryologic
origin was traced to the upper cervical
region by Fallon, Gordon and Lendrum,
these so-called “gastrogenous” cysts had no
satisfactory embryological explanation.
They were often classified, because of their
position, with esophageal sequestration
cysts, but the latter have no association with
cervical vertebral anomalies and contain
no heterotopic gastric mucosa.
Because of their obscure nature, this
variety of cyst has been described by a
confusing array of synonyms, for example
—“duplications” and enterogenous cysts, 17
enteric cysts, 4 archenteric cySts, 19 and
mediastinal enterocystoma. 18 Clearly much
more attention should be paid to the site
of the cyst and its covering layers, and
complete reliance should not be placed on
the histological appearance of the cyst lin
ing. Of all the literature at our disposal
we found that the reviews of Abell8 and
Fallon, Gordon and Lendrum13 were the
clearest and most succinct in their defini
tions.
Summary

Thoracic cysts of fetal origins have been
described under a confusing plethora of
names. A separation of these cysts has been
attempted on a basis of location and by
the predominating histological character
istics of their epithelial linings. As the cysts
arise often from cells which are multipotential, their linings may include respir
atory, esophageal, gastric, or small bowel
mucosa. The classifications mentioned

above are without surgical value. Three
cases of bronchogenic lung-bud and two
esophageal sequestration cysts have been
reported in order to compare and contrast
their diagnostic and surgical characteristics,
which depend upon their embryologic ori
gins. One of the former contained an
aspergilloma or “fungus ball”. The charac
teristics which allow differentiation of the
so-called gastrogenous cysts of the noto
chordal traction type are also described.
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R esum e
Les kystes endothoraciques d’origine embryonnaire ont ete decrits sous une foule de denomi
nations diverses qui sont passablement confuses.
Une classification des ces kystes a ete essayee en
se basant sur leur localisation et sur les caracteristiques histologiques les plus importantes de
leur rev&tement. Comme il s’agit souvent ici de
cellules qui ont de nombreuses possibilities de
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differentiation, ce revetement peut comporter des
cellues de types respiratoire, oesophagien ou
muqueux de I’intestin grele. Ces classifications
n ont cependant qu’une faible valeur au point de
vue chirurgical.
Trois histoires de cas de kystes bronchogeniques a partir d’un bourgeon pulmonaire et
deux de kystes d’origine oesophagienne sont decrits
ici pour comparer leurs diagnostics et leurs oaracteristiques chirurgicales, qui dependent de leur
origine embryonnaire. Dans l’un de ces cas il
fut trouve une tumeur fungique, un aspergillome.
Les caracteres differentiels qui permettent de
distinguer les kystes dits gastrogenes et ceux par
traction a partir des residus notochordaux sont
exposes en detail.

NITROGEN MUSTARD IN TREATMENT OF METASTATIC
CARCINOMA OF THE TESTIS*
G. J. ANKENMAN, M.D., F.R.C.S.[C] and JOHN BALFOUR, M.D., F.R.C.S.JC],
Vancouver, B.C.

C hem o th era py has assumed an important
role in the control of malignant disease in
recent years. Although these drugs may
produce a prolonged remission in selected
cases of cancer, chemotherapy alone has
not cured any neoplastic process to date.
Historically, potassium arsenate (Fowl
er’s solution) was used to treat chronic
myelogenous leukemia almost 100 years
ago. The era of modern-day chemotherapy
began 20 years ago when Huggins and coworkers demonstrated the value of estro
gen therapy in the management of meta
static carcinoma of the prostate. A vast
amount of research is now directed towards
cancer chemotherapy in general.
There are four main groups of antican
cer drugs (Table I).
T A B L E I.— C a n c er C h e m o t h e r a p y
1.
2.
3.
4.

Cytotoxic alkylating agents (nitrogen mustard)
Antimetabolites
Hormones
Antibiotics

1. T he cytotoxic alkylating agents.—These
have an available alkyl group which is in
corporated into some crucial part of the
"Vancouver General Hospital and University of
British Columbia.
Presented by Dr. Ankenman at the Annual Meet
ing of the Canadian Urological Association Tuly
3, 1960, Banff, Alta.

cell nucleus and produces chromosomal
fragmentation and faulty reunion. They
act as mitotic poisons which interfere with
cell division and are most toxic to cells in
the proliferating phase. Because their
mode of action is similar to that of radiant
energy, they are also known as radiomimetic drugs. Included in the group are the
mustard gas analogues, of which nitrogen
mustard is the well-known prototype.
These drugs are used predominantly in the
treatment of the lymphomas and chronic
leukemias. Nitrogen mustard is also of
value in the control of malignant elfusions
when injected into the pleural or peritoneal
cavity.
2. Antimetabolites.—Nucleoproteins are
present in large amounts in neoplastic
tissue. The antimetabolites act by substitut
ing themselves for some essential com
ponent of the cellular nucleoprotein, pro
ducing the cell’s destruction. For example,
folic acid is necessary in the production of
nucleic acid and when a modified form of
this vitamin such as aminopterin is given,
the normal utilization of folic acid is pre
vented, leading to cell necrosis. The anti
metabolites are used especially in the
treatment of acute leukemias. A member
of this group, amethopterin (Methotrex
ate), is used in the treatment of choriocar
cinoma.
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3. Hormones.—'These create an endocrine
environment unsuitable for certain neo
plasms. The palliative therapy of metastatic
carcinoma of the prostate with estrogens
is the most widely used form of hormonal
cancer chemotherapy and needs no elabor
ation here. Androgens in premenopausal
and estrogens in postmenopausal women
with advanced breast carcinoma are used
widely. The indications for use of adrenal
steroids and their mechanism of action in
the treatment of cancer is not so clearly
defined.
4. Antibiotics—Adtinomycin D has re
cently been reputed to be of some value in
the treatment of Wilms’ tumour.1 Other
antibiotics are being evaluated in an inten
sive search for new and more effective
agents.
C h e m o t h e r a p y of T esticular T um ours

A survey of urological literature reveals
few encouraging reports on the use of
chemotherapy in the treatment of testicular
cancer.2
1. Nitrofurazone.—This has been reputed
to be of value in eight reported cases.2
From the experimental work it would
appear that this drug will not assume
major importance in the treatment of testic
ular tumours.4
2. Amethopterin (Methotrexate).—This
has prolonged remissions in women with
metastatic trophoblastic tumours and pos
sibly some patients may have been cured.
Unfortunately, the testicular trophoblastic
tumours have not shown a similar response
to this drug. Six cases of choriocarcinoma
of the testis, in which the drug has been
used, have been reported.® All the patients
have died and in only one was the titre of
gonadotropin reduced.
At the Vancouver General Hospital, a
patient with pulmonary metastases from a
choriocarcinoma of the testis was given a
total of 650 mg. of amethopterin. The
Friedman test for the presence of gonado
tropin reverted from positive to negative.
The pulmonary lesions temporarily re
gressed but the pregnancy test again be
came positive and he went on to die.
Because of the inherent dangers of bone
marrow depression with this drug, mar
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row was obtained before treatment and
stored for transplant if necessary, but it was
not required.
3. Combined Drug Therapy.—Treatment
of metastatic cancer of the testis by com 
bined drug therapy has been reported re
cently, using different combinations of an
alkylating agent, an antimetabolite and
actinomycin D.° Twelve out of 23 patients
so treated gave evidence of tumour re
gression.
T A B L E II.— N itrogen M ustard (H N 2)
Dosage:

0.2 m g./kg. intravenously, repeated in
24 hrs.
Toxicity: 1. Nausea and vomiting within hours.
2. Leukopenia, possibly anemia and
thrombocytopenia within 3 weeks.

4. Nitrogen Mustard.—W e wish to report
our limited experience with nitrogen mus
tard (T able II). This drug is given intra
venously in a dosage of 0.2 m g./kg. and is
repeated in 24 hours. Care should be used
in its administration because extravasation
at the site of infusion may produce local
sloughing. Within a variable period up to
several hours after the injection the pa
tients becom e nauseated and 50% of them
vomit. Within one to three weeks a m oder
ate leukopenia occurs and sometimes
anemia and thrombocytopenia develop
which require repeated transfusions.
C ase 1.— The history of this 29-year-old
patient was particularly interesting because
the left testis had never descended and was
not palpable. Also, there was a history of a
right-sided mumps orchitis in 1945. In the
spring of 1955 the patient noted enlargement
of the atrophic right testis and at the same
time complained of increasing weakness and
fatigue, decreasing libido, and finally impo
tence. There was also progressive loss of facial
and body hair so that he shaved only once
every four or five days, whereas previously he
had shaved daily. By the autumn of 1955 he
felt a lump in the left supraclavicular area, but
medical advice was not sought until April
1956, one year after the onset of symptoms.
When first examined, a firm mass, 15 cm. in
circumference, was discovered which replaced
the right testis. A mass, approximately 10 x 7
cm., was palpated in the right mid abdomen,
and bean-sized left supraclavicular lymph
nodes were also palpated. A radiograph of the
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Fig. 1.—A section of the testis showing replacement by seminoma, which contains
foci of choriocarcinoma.
chest and the Friedman test were negative.
An intravenous pyelogram demonstrated tfhe
mass in the right abdomen. When orchiectomy
was performed, the testis was found to foe
replaced by a tumour, which on pathological
examination was a seminoma with foci Of
choriocarcinoma (Fig. 1 ). A biopsy of one of
the supraclavicular lymph nodes was done
and reported as completely replaced by semi
noma. Radiation therapy, using the cobalt
unit, was directed to the supraclavicular area
and abdomen. The mediastinum was not
treated. The palpable supraclavicular lymph
nodes regressed, but the abdominal mass was
Still readily palpable and evident on radiolog
ical examination three and oneJhalf months
after radiation therapy. Nitrogen mustard, 30
mg., was administered intravenously in di
vided doses on two successive days and within
three months the mass was no longer palpable
or discernible on roentgenography. This pa
tient has been followed-up carefully. He is
alive and well four and one-half years after
treatment, without radiological or clinical evi
dence of residual disease. On testosterone cyclopentylpropionate (Depotestosterone) 300
mg. every three weeks, his libido has re
turned to normal and he shaves daily.

C ase 2.— A 27-year-old man became aware
of an enlargement of the left testis in June
1958. The chest radiographs, intravenous
pyelogram and Friedman test were negative.
An orchiectomy was performed and the patho
logical diagnosis was embryonal carcinoma of
the testis (Fig. 2 ). There was no clinical evi
dence of metastatic involvement and a radical
retroperitoneal lymph node dissection was
planned if feasible. However, at exploration,
inoperable lymph node metastases were found
around the left renal pedicle. A biopsy of
these nodes showed metastatic embryonal
carcinoma and a course of radiation therapy
was directed to the para-aortic area. At the
completion of this treatment a small lymph
node was palpable in the left supraclavicular
area and further radiation therapy was given
to include this site and the mediastinum. He
remained clinically well for six months but a
routine chest radiograph in January 1959
showed widespread pulmonary metastases
(Fig. 3 ). Early in February 1959, 26 mg. of
nitrogen mustard was administered intraven
ously in divided doses on two successive days
and the metastases regressed rapidly. The
radiograph of the chest taken one year after
treatment was negative (Fig. 4 ) . This patient
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Fig. 2.—A section showing embryonal carcinoma of the testis.

is alive and well and gainfully employed two
years after regression of metastases. However,
a recent chest radiograph shows a solitary
recurrent lung lesion.

Fig. 3

C a s e 3 . —A 42-year-old man noticed a mass
in the left testis in April 1959. A radiograph
of the chest, an intravenous pyelogram and the
Friedman test were negative. An orchiectomy

Fig. 4

Fig. 3.—A radiograph of the chest in January 1959 showing widespread pulmonary metastasis.
Fig. 4 ._A radiograph taken in February 1959. Note the response of the metastasis to treatment.
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Fig. 5.—A section showing embryonal carcinoma of the testis.

was performed, and the pathological diagnosis
was pure embryonal carcinoma (Fig. 5 ). The
retroperitoneal space was explored, but inop
erable para-aortic lymph nodes were found.

Fig. 6

A course of cobalt radiation therapy was given
to the abdomen and completed by the end of
June 1959. He remained well until December
of this year when a small lymph node was

Fig. 7

. . K 1^' S' S radio8raPh of the chest in December 1959 which shows extensive pulmonary meta
stasis. Fig. 7.—A repeat radiograph four weeks after treatment demonstrates the almost complete clear
ing of the lesions.
^
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palpated in the left supraclavicular area. A
chest radiograph at this time showed m etastatic
pulmonary disease (F ig . 6 ). Nitrogen mustard
was given intravenously over a four-day peri
od in divided doses in the total amount of 28
mg. Within four weeks the lymph node in the
neck w as no longer palpable and there w as
almost complete regression of the pulmonary
m etastases within six weeks (F ig . 7 ). The
patient was given additional radiation to the
lung fields. H e did not improve following the
combined attack on his disease, and because
of bone marrow depression repeated transfu
sions were required. The patient returned to
his home in northern B.C. and died very
suddenly six months after treatment. Because
of incomplete follow-up study, it is uncertain
whether death was due to the effects of m alig
nant disease or to bone marrow failure fol
lowing therapy.
Su m m a r y

Three cases of metastatic testicular car
cinoma have shown response to nitrogen
mustard therapy. Although the results are
encouraging, no valid conclusions can be
drawn from so few oases. Because these
are uncommon forms of malignancy, it is
difficult for one centre to accumulate suffi
cient cases to enable them to present re
sults that have statistical significance. The
paper is presented to stimulate interest in
the use of chemotherapy in similar cases
and to encourage the reporting of results.
The authors would like to acknowledge that
the chemotherapy reported here was carried out
under the auspices of the British Columbia Can
cer Institute.

SPO N TA N EO U S IN T E ST IN A L
PER FO R A TIO N IN T H E N E W B O R N 0
“ Intestinal perforation is not uncommon in
the newborn baby and may occur before birth.
When it occurs before birth it gives rise to
meconium peritonitis, a sterile chemical pro
cess which is different from the bacterial peri
tonitis that follows post-natal perforation . . .
Perforation is readily understandable when it
occurs in the distended intestine proximal to
an acute obstruction. In the absence of ob“ G a n d h i , R. K .: J. Roy. Coll. Surgeons Edin
burgh, 6: 293, 1961.
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T an,

R esume

Dans cet article, trois cas de cancer du testicule traites par la moutarde azotee sont presentes.
II s’agit d’un homme de 29 ans porteur d’un seminome du testicule droit avec metastases lointaines (creux axillaire) traite par la moutarde
azotee et la radiotherapie au cobalt. Le deuxieme
cas est celui d’un homme de 27 ans presentant
des symptomes semblables du testicle gauche.
Enfin un homme de 42 ans porteur d’un carcinome embryonnaire egalement du testicle gauche.
Ces trois cas ne peuvent pas etre consideres
comme des succes, mais ils furent ameliores et
les resultats sont consideres comme encourageants.
II est difficile de tirer des conclusions de
series aussi petites; la rarete de ce genre de
tumeur rend d’ailleurs difficile a un seul centre,
d’accumuler des donnees reellement valables. Cet
article a surtout ete ecrit pour stimuler l’interet
du corps medical dans l’emploi de ces nouvelles
drogues.

struction it is difficult to understand, is less
frequently encountered and scant reference has
been m ade to it in textbooks of pediatric sur
gery or in the medical literature of the last
ten years. Its rarity is probably more ap p ar
ent than real, for all cases m ay not have been
reported . . . With advances in anesthetic
techniques, in chemotherapy and in the under
standing of the physiological needs of the
newborn baby, perforation is now am enable
to surgical treatment with a fair prospect of
success. Awareness of it will lead to earlier
diagnosis, the factor of greatest im portance in
securing a successful outcome.”
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EPITHELIOMA COLLOIDE DU SEIN
RENE TREMBLAY, F.R.C.P.[C] et JEAN-LOUIS BONENFANT, F.R.C.F.JC],*
Quebec, P.Q.

O n n e peu t expliquer les caprices de
revolution du cancer du sein, et* les methodes de traitement se modifient continuellement, tant du cote de la chirurgie que
de la radiotherapie, 1’hormonotherapie et
la ehimiotherapie. L’optimisme dans le pronostic du cancer du sein est souvent transitoire et on demeure perplexe devant la
diversite et la non-concordance des resultats obtenus.
Bien que letude du pronostic du cancer
du sein, en regard du type histologique,
ait deja ete faite,1, 2 il nous a cependant
paru interessant de presenter un groupe de
cancers mammaires, les epitheliomas colloi'des.

1
2
3
4
5
6
7
8
9

Age
40
43
48
77
54
40
66
79
75

D efin itio n

Sexe
F
F
M
F
F
F
F
F
F

Duree
12 ans
11 ans
9 ans
6 ans
9 ans
7 ans
7 ans
4 ?ans

laire comme dans les epitheliomas mucipares du tube digestif (cellules en chaton
de bague); ou bien il est dans les lumieres
glandulaires, ou encore dans le tissu pericanaliculaire ou periglandulaire; dans ce
dernier cas, le mucus est tres abondant et
forme des plages a travers lesquelles sont
disseminees les structures epitheliomateuses
glandulaires (Figs. 1 et 2). C’est a cette
derniere forme histologique que la majorite
des histopathologistes donne le nom d epi
thelioma colloide de la glande mammaire.
Ce terme est toutefois reserve aux formes
pures et non aux epitheliomas anaplasiques qui presentent ici et la cette evo
lution mucoide.

TABLEAU I.
Macroscopie Ganglions
envahis
negatifs
5 cm.
ncgatifs
1 - 2 cm.
negatifs
2.5 cm.
microscopique ncgatifs
negatifs
3.5 x 3 cm.

Le terme colloide se rattache a l’aspect
macroscopique dun neoplasme et provient
de la coloration bran pale et de la trans
parence du tissu tumoral, ressemblant a
la colloide thyroidienne. Aussi, pour cer
tains, lepothelioma colloide est une entite
purement macroscopique.3 C’est une tumeur a contours generalement bien definis,
parfois lobulee, d’aspect gelatineux; au
toucher, la surface de coupe est visqueuse.
Pour d’autres, lepithelioma colloide de la
glande mammaire correspond a une entite
microscopique particuliere,4,5> 6 dont la
caracteristique predominante est l’abondante secretion de mucus par les cellules
tumorales. Ce mucus est parfois intracellu-

Evolution
Intervention
decedee
mastectomie
radicale
dec&lije
radicale
vivant
simple
(mfitastases osseuses)
vivante
radicale
vivante
radicale
vivante
radicale
vivante
simple
vivante
radicale
?
simple

M ateriel

Dans les 700 cancers mammaires traites
a l’Hotel-Dieu de Quebec, au cours des
quinze demieres annees, nous avons retrouve neuf cas depithelioma colloide,
dont un cas chez un homme (Tableau I).
A ge

Cette forme depithelioma mammaire
semble se developper a lage habituel de
l’epithelioma du sein.
D uree

La grande caracteristique de ce type
d epithelioma mammaire est son evolution
lente. Deux patientes sont decedees; l’une
(Cas 1), douze ans apres mastectomie
°Chef du Departement de Pathologie, Hotel-Dieu radicale
avec evidement de l’aisselle, ou
de Quebec.
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Fig. 1.—Cordons epitheliom ateux baignant dans une abondante substance m ucoide.

Fig. 2.—Cordons epitheliomateux baig n an t dans une abondante substance m ucoide.
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1’examen histopathologique a montre l’envahissement ganglionnaire; l’autre est decedee onze ans apres l’intervention chirurgicale. Toutes les autres patientes sont
actuellement vivantes, mais l’une (Gas 3)
presente des metastases osseuses multiples
apres neuf ans devolution.

Vol. 4

compte de cette forme histologique, dont
revolution est nettement plus lente que
celle des autres types.
C onclusion

Neuf cas d epithelioma colloide de la
glande mammaire sont presentes. L’evolution est lente mais ce neoplasme donne des
T ra item en t
metastases a distance, aussi ce type histo
Une masteetomie radicale avec evide- logique ne justifie-t-il pas un traitement
ment axillaire a ete pratiquee dans six oas moins radical que celui des autres formes
et une masteetomie simple dans les trois de cancers mammaires.
autres cas. Dans le Gas 3, il y avait deja
des metastases osseuses au moment de l’in
B ibliographie
tervention.
1. G ricouroff , G.: D u pronostic histologique
D iscussion

L’epithelioma colloide de la glande mammaire a ete considere par differents auteurs
comme un neoplasme a pronostic favorable
et a ete place dans le grade I, dans les
classifications histologiques. La serie que
nous presentons ici, bien que petite, nous
permet de conclure a la lenteur de levclution de ce neoplasme, mais il fau't admettre
sa malignite, le deces etant survenu dans
deux cas et le troisieme presentant des
metastases osseuses.
Par suite de cette evolution, le traite
ment de repithelioma colloide de la glande
mammaire doit etre celui de tout cancer
du sein. On ne doit pas faire de distinction
entre cette forme histologique et les autres
formes dans le choix du traitement. Cependant, dans l’etude des resultats obtenus
(evolution et morbidite), on doit tenir
D EFIN ITIO N OF INTESTINAL
TUMOURS"
“The tumours were considered clinically to
be primary in the intestine on the following
grounds:—
1. W hen the patients were first seen there
was no palpable superficial lymphadenopathy.
2. Chest radiographs showed no obvious
enlargement of the mediastinal lymph-nodes.

dans le cancer du sein, Bull, du Cancer,

3 5 : 275, 1948.
2. B o n en fa n t , J. L.: Le pronostic histologique

3.
4.
5.
6.

des cancers de la glande mammaire, Bull,
du Cancer, 3 8 : 468, 1951.
S tew art , F. W.: Tumors of the breast, Atlas
of tumor pathology, Section 9, Fascicle
34, Armed Forces Institute of Pathology,
Washington, D.C., 1950.
A ckerm an , L. V.: Surgical pathology, The
C. V. Mosby Company, St. Louis, Mo.,
1953, p. 603.
A ckerm an , L. V. e t del R egato , J. A.:
Cancer; diagnosis, treatment and prognosis,
2nd ed., The C. V. Mosby Company, St.
Louis, Mo., 1954, p. 978.
G eschickter , C. F.: Gelatinous mammary
cancer, Ann. Surg., 108: 321, 1938.

Sum m ary
Nine cases of colloid carcinoma of the mam
mary gland are studied here. The evolution of
these tumours is slowly progressive, but this form
of neoplasia can metastasize far from the site of
origin. For this reason this lesion requires a very
thorough treatment, as complete as that used in
other types of mammary carcinoma.

3. The white-blood cell-counts, total and
differential, were within normal limits.
4. At laparotomy the bowel lesion predom
inated, the only lymph-nodes obviously
affected being those in its immediate neigh
bourhood.
5. The liver and spleen appeared free of
tumour in every case.
“Some cases were found in which the retro
peritoneal lymph-nodes were affected as well
as the mesenteric lymph-nodes and bowel.
“ D aw son , I. M. P., C ornes , J. S. and M orson , We excluded all these cases from our study
B. C.: Primary malignant lymphoid tumours of
the primary lesion might well have been
the intestinal tract: report of 37 cases with a since
the abdominal lymph-nodes rather than in
study of factors influencing prognosis, Brit. J. in
the bowel.”
Surg., 49 : 80, 1961.
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PREAURICULAR SINUS®
JOHN A. McLACHLIN, M.D., F.R.C.S.[C] and R O BERT O. FARLEY, M.D.,
F.R .C .S.[C ], St. Thomas, Ont.

T he problem of the preauricular sinus is
reviewed because it is the general surgeon
who is most likely to be confronted with
these cases and because of the general lack
of awareness of this congenital abnormal
ity. Probably this is due to the minimal
disfigurement and the absence of symptoms
arising from these lesions unless infection
supervenes. Recognition of the presence of
the preauricular sinus and adequate treat
ment will provide a permanent solution,
whereas failure to recognize the underly
ing etiology of the symptoms will only per
petuate the problem and allow it to be
come worse.
There are two types of sinus in front of
the ear. One, which the English literature
refers to as “ear-pit”, is a small straight
sinus which is able to admit at the most
the tip of a hair bristle; it is very shallow
and does not require treatment. The other
is the spiral-shaped preauricular sinus,
which lies in close apposition to the carti
lage either of the anterior part of the helix
or the immediately inferiorly placed tragus.
This paper is concerned with the latter
entity.
E mbryology

In 1825 Rathke1 first described the em
bryology of the branchial apparatus in
vertebrates. Over the years many theories
have been advanced regarding the precise
origin of branchial cleft abnormalities.
There is still considerable controversy,
which is not surprising since the differen
tiation of the whole branchial apparatus
process takes place from the 10th to the
50th day of gestation. It first appears in the
embryo of 2.6 mm. and has entirely dis
appeared by the time the embryo is 14
mm. in length.

“Presented at the combined Southwestern Sur
gical Association and the Regional Meeting of
the Royal College of Physicians and Surgeons of
Canada, London, Ont., November 1960.
From the Department of Surgery, University of
Western Ontario, London.

This confusion regarding origin has led
to the adoption of the term “lateral cer
vical sinus and cyst” for the very familiar
branchial cysts and sinuses; the term lat
eral being chosen to differentiate them
from the midline cervical anomalies. There
are three distinct types of sinus which
arise either from or in close proximity to
the branchial apparatus.
1. The common lateral cervical sinus or
branchial sinus is thought to arise as a
result of the persistence of the transitory
cervical sinus which is formed by a relative
overgrowth of the second arch. This over
growth starts during the sixth embryonic
week and overlaps the more caudal arches.
The sinus opening usually lies along the
lower third of the anterior border of the
sternomastoid muscle, but rarely it may
open into the supratonsillar fossa forming
a fistula. The tract passes back between
the artery of the second arch ( external
carotid) and the arteiy of the third arch
(internal carotid).
2. The rare type of sinus such as de
scribed by Byars and Anderson2 and more
recently by de Bord3 is thought to come
specifically from the first branchial cleft
which accounts for its connection with the
external auditory canal. The first branchial
cleft forms the external auditory canal and
its anterior boundary is the first branchial
arch which bifurcates into the maxillary
and mandibular processes. The second arch
produces the hyoid bone. An anomaly of
the first cleft should appear high in the
neck below the mandible and above the
hyoid bone and it will likely open into the
external auditory canal. This type is char
acterized by recurrent discharge from a
sinus below the angle of the jaw or the
lower border of the mandible and is usu
ally accompanied by drainage from the
external ear. That this type of sinus is
rare is. indicated by the following series
of branchial abnormalities; Hyndman and
Light,4 one in 90; Ladd and Gross,5 one
in 82; Neel and Pemberton® at the Mayo
Clinic, none in 319 cases. Byars and Ander-
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Fig. 1.—Development of external ear.
(Adapted from Figs. 508B and E in L. B.
Aret/’s “Developmental Anatomy” , 6th ed.,
W. B. Saunders Company, Philadelphia,
1954.)

son reported three in 1951. Since then
Anderson7 has encountered two more.
3. The third type is the preauricular
sinus. This has been loosely described as
arising from the first branchial cleft, but
specifically it arises in the formation of the
ear from tissues immediately adjacent to
the first branchial cleft.
D evelo pm en t

of

E x t e r n a l E ar

The ear arises from the dorsal extremities
of the first and second gill arches sur
rounding the first branchial cleft. The helix
and tragus come from three circumscribed
protuberances on the first gill arch while
the antihelix and antitragus come from
three similar formations arising in the sec
ond arch. Faulty fusion of these protub
erances is generally considered to be the
cause of the preauricular sinus8 (Fig. 1).
C l in ic a l D iscu ssio n

The most common clinical feature with
which these cases, present is acute inflam
mation. A history of previous excision is
not uncommon. It has been stated that any
type of cellulitis or abscess in the preaur
icular area should prompt a search for

Fig. 2.—Preauricular sinus.

one of these sinuses, even though the in
fection may be at a distance. The basic
cause may be a preauricular sinus quite
close to the ear as in Fig. 2, where the
orifice of the sinus has been delineated with
ink for clearer demonstration. Recurrent
drainage will persist until the whole sinus
tract has been completely excised. An area
of ulceration may develop in front of the
ear in association with the blocking of one
of these sinuses. Palliative treatment of the
ulcer with fomentations, ointments or top
ical antibiotics, will be ineffective. This
paper is based on six patients with this
problem. Two of these patents had bi
lateral lesions, making a total of eight
sinuses.
There is a distinct hereditary element in
this entity of preauricular sinus. It is in
herited as an incomplete dominant of var
iable manifestation and without sex differ
ence,® and in these six cases the two bilat
eral cases were in first cousins. One sur
geon may see more than his share of these
patients because the hereditary factor pro
duces a relative excess in one locality.
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TABLE I.

Cases

Age

Heredity

Bilateral

Repeated
inflammation

Previous
surgery

1.
2.
3.
4.
5.
6.

2
2
19
42
6
33

Yes
Yes
No
No
No
No

Yes
Yes
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
No
No

C.H..
J.H..
S.B ..
R.B..
S.M..
N .C..

T reatment

The essential treatment of preauricular
sinus is complete excision o f the sinus tract.
This is best done under general anesthesia,
and in an adult endotracheal anesthesia is
preferred. The region is quite vascular, and
suction with a fine-tipped sucker will aid
materially in providing a clear view of the
tissues. W e have preferred not to inject
methylene blue, but to keep the plane o f
excision out in normal tissue. If the tract
is filled with methylene blue and accident
ally cut across, the surrounding tissue be
comes stained and the disadvantages of
this staining outweigh the value of defin
ing the tract. The presence of the facial
nerve is not a problem because the sinus
generally lies above the tragus and the
facial nerve runs anteriorly at a lower level.
The cause of the repeated drainage is the
congenital sinus and unless this sinus is
completely removed recurrent drainage is
almost inevitable. Some of the patients
present themselves with an area of ulcer
ation anterior to the orifice of the sinus. In
one patient ( Case 2) there was a raw area
of granulation tissue to which her hair was
so matted that it had to be cut free. It is
not necessary to excise this area of ulcera
tion but the sinus is attacked directly in
the relatively healthy tissue in front of the
ear. Once the sinus is removed, the ulcer
ated area will heal with surprisingly little
scarring. If an unsightly scar remains subse
quent plastic surgery performed on noninfected tissues should give a better cos
metic result. The sinus runs in close prox
imity to the cartilage of the anterior helix
and usually appears to be adherent to it.
To ensure that all the sinus is removed
it is best to remove a shaving of cartilage
with the sinus. A small rubber drain should
be brought out through the lower end of
the incision; this can be removed in from
48 to 72 hours without affecting the cos

metic result of the procedure. The first five
patients treated in this series have been
followed up from three to 11 years without
recurrence. The lesion in the sixth patient
healed by first intention, but has been
operated upon too recently to include as
a cure.
D iscussion

The preauricular sinus is a congenital
abnormality usually brought to light by the
development of local infection. They are
of interest to the general surgeon because
he is the one most likely to see them. The
exact origin of these sinuses is not clearly
understood, but they certainly arise as com 
ponents of or adjacent to the first branchial
cleft. Recognition and complete excision of
the sinus tract will lead to a cure.
Su m m a r y

The problem of preauricular sinus is
presented along with a review of the embryological development. Six cases with a
total of eight sinuses are reviewed. The
hereditary factor is confirmed. The diag
nosis should be considered whenever any
preauricular infection is encountered. The
necessity for complete excision of the tract
is emphasized. If there is an area of in
fected ulceration present, this need not be
attacked directly, but will heal with re
moval of the sinus tract alone.
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R esu m e
L existence du sinus preauriculaire et les
troubles dont il peut etre le siege devraient etre
connus des chirurgiens generaux, car ce sont eux
qui ont le plus souvent l’occasion d’en rencontrer
des cas.

TH E U SE O F HYPOTHERMIA IN THE
C LO SU RE O F ATRIAL SEPTAL D EFE C T S
IN C H ILD REN
The beneficial effects which could be ex
pected from the use of hypothermia in cardiac
operations were initially appreciated and dem
onstrated by W. G. Bigelow. The method was
utilized by F. J. Lewis in the performance of
the first successful “direct-vision” repair of
an atrial septal defect in September 1952. At
the present time, three different surgical
methods are widely used to correct atrial sep
tal defects— the atrial well, cardiac bypass, and
general body hypothermia.
Mustard, Baird and Trusler (Surgery, 50:
301, 1961) reviewed their experience with the
method of general hypothermia for the closure
of atrial septal defects in children. At the end
of June 1960, 157 patients with atrial septal
defects had been operated upon at The Hos
pital for Sick Children, Toronto; hypothermia
had been used in 105 o f the operations. Atrial
septal defects associated with total anomalous
pulmonary venous drainage or with a separate
ventricular septal defect are excluded from
their review.
The results of the operation were as fol
lows. The morbidity resulting from this pro
cedure was low. There have been four cases
of wound infection, of which only one, osteo
myelitis of the lower sternum, was a cause for
prolonged hospitalization. One patient devel
oped a staphylococcal pericarditis which re
sponded rapidly to treatment. No child in this
series required postoperative bronchoscopic
suction. Heart block did not occur, although
one child had atrial flutter for three months.
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Embryologiquement ce sinus derive de la
premiere fente branchiale ou plus exactement
des tissus immediatement adjacents a cette pre
miere fente, lors de la formation de l’oreille.
Ils se manifestent en general par des inflam
mations aigues. Selon les auteurs, toutes les ibis
qu une abces ou qu’une poussee de cellulite
apparait dans la region preauriculaire, il y a
lieu de soupconner une anomalie de ce genre.
Six de ces cas sont presentes ici. Le traitement chirurgical est l’excision du traj'et du sinus
sous anesthesie generale avec intubation endotracheale. Un drainage sera laisse en place. Les
auteurs ont renonce a l’ancienne technique qui
consistait a injecter du bleu de methylene dans
le trajet, preferant exciser largement jusqu’au
tissu sain devant 1 oreille. Les cicatrices sont
rarement genantes, et si c’est le cas, il sera
facile de corriger la situation par une interven
tion esthetique subsequente.

Fhere have been three cases of cerebral gas
emboli, one with air and two with carbon
dioxide. In two of the children the gas was
also noted in the coronary arteries and ven
tricular fibrillation occurred during operation.
The children remained unconscious for one to
three days postoperatively. They were all
treated by prolonged hypothermia, as de
scribed bv Williams. All have recovered com
pletely and have no detectable neurological
sequalae.
Incomplete closure of the atrial septal de
fect was suspected clinically in two children
and proved by postoperative cardiac catheter
ization. In one child, prolonged cardiac mas
sage had been required to overcome ventricu
lar fibrillation and it is believed that the
recurrence occurred at this time. This recur
rence was large enough to demand a second
operative procedure. The other recurrence was
small (10% rise in atrial oxygen saturation)
and further treatment Was not recommended.
In the entire series of 95 patients, there
was only one death from the initial operation.
This child died 16 hours after the operation
(September 1957) from cardiac tamponade.
The child with the severe recurrence described
was operated upon a second time two years
after the initial procedure; she died on the
operating table from an atrial tear which
occurred during the thoracotomy. Thus, the
hospital mortality rate from this procedure was

2 . 1% .

The other 92 patients are thought to be
entirely cured of the defect. Postoperative
cardiac catheterization has been performed on
14 other patients and in none has there been
evidence of a persistent left-to-right shunt.
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PRIMARY BASILAR IMPRESSION O F TH E SKULL0

H. F. W. PRIBRAM, M.A., M.B., D.M.R.D.t and
R. J. PORTER, M.A., M.B., M.R.C.P.f
C ongenital abnormalities at the foramen
magnum have received increasing atten
tion since Schiiller16 first described the ana
tomical features of basilar impression. Sub
sequent papers4' 8’ 12' 14, 18 have drawn
attention to the fact that such abnormali
ties are not at all uncommon and that the
diagnosis may be extremely difficult.
Primary basilar impression is a congeni
tal abnormality. A genetic mode of deter
mination has been suspected but only one
account of two members of a family re
quiring surgery for this condition has been
published.17 Its appearance, therefore, in a
mother and son who have both had pos
terior fossa decompressions is of interest.
Two further cases are reported as the
clinical features are at times grossly mis
leading. In one case the early symptoms
suggested myasthenia gravis.
C a s e 1.—James K., a 19-year-old pastry
cook, first attended the Central Middlesex Hos
pital on September 12, 1952. He had been in
good health until three months previously
when he began to stumble, catch his feet on
uneven ground and lose his balance, particu
larly in the dark. His legs felt stiff and numb.
He had no control over them; they would give
way unexpectedly and he was unable to step
up on to a chair. If he sat with his legs crossed
he could not tell where his feet were and he
would often get up without uncrossing them
and fall over.
During the past year he had suffered from
mild occipital headaches and latterly had no
ticed some weakness of grip. For one week
he had had urgency of micturition, but he had
no difficulty in swallowing and no change in
speech.
On examination there was a well-marked
nystagmus to right and left, wasting of both
trapezii in their upper parts, and weakness of
the sternomastoids particularly the left. The
tongue showed marked fibrillation and the
right side was wasted.

“From the Departments of Medicine (Neurology)
and Radiology, The Central Middlesex Hospital,
London, England, and the Department of Radiol
ogy, University Hospital, Edmonton, Alta,
tRadiologist, University Hospital, Edmonton, Alta,
i Neurologist, Centra] Middlesex Hospital, London,
England.

There was no wasting or weakness of upper
limbs, but slight incoordination and clumsiness
of fine finger movements. He had slight weak
ness and early clasp-knife spasticity of legs.
There was no cutaneous sensory loss but se
vere loss of postural sense in toes and absent
vibration sense up to and including the iliac
crests. All tendon jerks in the upper and lower
limbs were greatly increased and plantar re
sponses were extensor. He walked unsteadily
on a wide base, lifting his feet high, and
Romberg’s sign was positive.

Fig. 1.—A basal view of skull (Case 1) to show
the unusually small foramen magnum with en
croachment along the anterolateral margin.
A clinical diagnosis was made o f compres
sion at the level of foramen magnum. Radio
graphs of the skull showed that the foramen
magnum was extremely small with encroach
ment on both anterolateral margins suggestive
of local vertebralization (Fig. 1 ). A diagnosis
of basilar invagination was made; an opera
tion was advised and was performed on Octo
ber 14, 1952, by Mr. I. G. Roberts.
The patient was placed in the prone posi
tion with the head acutely flexed so that the
chin rested against the Sternum. There was a
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head tilt of 15° on the table. A midline incision
from the external occipital protuberance to
the spinous process of C.3 was made. The
occipital bone, the posterior part of fhe fora
men magnum and the arch of the atlas were
removed to expose the dura over the cerebellar
hemispheres. No gross abnormality or evidence
of severe cord pressure was noted, so the
wound was closed in layers.
Following operation there was no dramatic
improvement but, on the other hand, no fur
ther deterioration. Before discharge from hos
pital, six weeks after operation, he said he felt
a little steadier but there was no objective
improvement in gait and no change in fhe
physical findings. One year later he reported
that his walking had improved a little; his feet
still felt numb. He was free from headaches
and his bladder function was normal. His gait
was still ataxic on a wide base but was obvious
ly better. Apart from this there was no change
in physical signs.
He has continued under observation and
when last seen in July 1959 had been working
full time as a pastry-cook since 1954. His
walking has improved considerably though he
is still inclined to walk on a wide base. Apart
from definite improvement in poStural sense in
the toes, his physical findings are unchanged
and there has been no further progression of
his disease.

C ase 2.— Margaret K.— Our first patient
had told us that his mother suffered from
“nerves”, was unsteady and walked with a
stick. W hen we visited him on September 30,
1952, she rather reluctantly consented to be
examined. She was a frail nervous wbman,
aged 56. For about six years she had noticed
the tendency of her left leg to drag, became
nervous of crossing the road and began to use
a stick. T hree years previously she had de
veloped difficulty in swallowing and nasal re
gurgitation which persisted for about one
month. Since that time she had had occasional
pins-and-needles parasthesiae in the hands and
left leg. She also suffered from frequent pains
at the back of the neck, which radiated into the
head and were made worse by laughing.
In addition to James, she had seven children
who were alive and well. Her mother, who had
died at 49 years of age, had suffered from pro
gressive unsteadiness, “trouble with her legs”
and epileptic fits. One brother and one sister
were alive and well and one brother had died
of coronary thrombosis.
On examination the only abnormal signs
were a marked increase in all deep reflexes
and an extensor plantar response on the left. A
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radiograph of her skull was taken but, unfor
tunately, the films were unsatisfactory. She was
asked to attend for further radiographic ex
amination but did not do so and contact with
her was lost until she was referred again by
her own doctor on July 15, 1958, when her
condition had deteriorated greatly.
Over the past five years she had developed
an increasing tremor of the head. The difficulty
in swallowing and nasal regurgitation had re
curred. The unsteadiness in walking and
weakness of her left leg had steadily increased,
so that by December 1957, she could not walk
without the help of one person and a stick. At
Christmas 1957, she had an attack of cough
ing and since then had been much worse. Her
left arm became weak and she could walk only
if she was supported by two people.
On examination, she was a small frail woman
who held her neck extended and had a con
stant coarse rotatory tremor of the head. The
occiput was flattened. The pupils reacted nor
mally, but the right was smaller than the left
and she had slight right ptosis. There was wellsustained nystagmus to the right and a prob
able weakness of the palate. The left out
stretched arm tended to fall away but there
was no definite weakness. There was marked
incoordination and intention tremor, greatest
in the left. Both legs were spastic and weak,
the left more than the right, with marked
incoordination on purposive tests. All deep
reflexes were greatly exaggerated and both
plantar responses were extensor, but there was
no sensory loss. Her gait was grossly ataxic
and she could walk only with assistance.
Radiographs of the skull showed that the
foramen magnum was small with encroach
ment anterolaterally. The petrous apices were
elevated and the occipital condyles lay high in
relation to the mastoid tips. The tip of the dens
lay 11 mm. above Fischgold’s fine7 and 11
mm. above McGregor’s.12 Bull’s angle was
3 5 °,3 and the basal angle 130°. The posterior
lip of the foramen magnum was infolded.
There was very marked hyperextension of the
cervical spine, but no associated abnormalities
were noted.
Her brother later very kindly consented to
attend the hospital for examination. He was
completely asymptomatic but the findings on
radiographic examination of the skull are of
interest. The petrous apices were markedly
elevated and the posterior lip of the foramen
magnum was infolded. Measurements were as
follows: the tip of the odontoid process and
the atlanto-occipital joints lay 12 mm. and 10
mm. respectively above Fischgold’s line.7 It
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was not possible to trace the remaining mem
bers of the family.
Operation was advised and performed on
August 19, 1958, by Mr. T. G. I. James. In
the sitting position, the foramen magnum was
displayed. The atlas was tightly jammed
against it and the axis was against the atlas
in the same way. The occipital bone, the fora
men magnum and the posterior arch of the
atlas were nibbled away. A tight band of dura
mater surrounding the dorsal aspect of the
foramen magnum was divided over the right
cerebellar hemisphere. There appeared to be
no increase of pressure in the posterior fossa,
herniation of the tonsils or abnormality of the
fourth ventricle.
The postoperative improvement was steady
and rapid for there was an immediate de
crease in the head tremor and incoordination.
One month after operation she was able to
walk with a stick and had taken a few steps on
her own. She had no difficulty in swallowing.
W hen last seen in July 1959, she was able
to walk indoors without a stick, but liked to
carry one when out of doors for reassurance.
The cerebellar signs and head tremor had dis
appeared.
T h e clinical picture of compression at the
foram en magnum is so varied th at m isdiag
nosis is common. In the differential diagno
sis m yasthenia gravis is not previously re 
corded, and therefore the presentation of
the follow ing case is of interest.
C a se 3.— Pamela S., a 25-year-old woman,
had been in good health until January 1958,
when during a long walk in Lincolnshire, her
chest felt tight and she became wheezy. These
symptoms came on suddenly during the first
episode and thereafter occurred at intervals of
a month or so during the cold weather. The
attacks came on with exertion when she hur
ried or ran and were regarded as mildly
asthmatic.
In October 1958 she caught a cold; her nose
was blocked and stuffy; her throat felt tight
and dry, and her voice assumed a nasal qual
ity. She consulted an ear, nose and throat spe
cialist, who found a soggy nasal mucosa with
bilateral nasal obstruction, and thought the
findings were sufficient to account for her ab
normal voice. With local treatment the nasal
condition improved.
At Christmas 1958, her voice became much
worse. It was now a strain to speak and there
were times when she was unable to speak at
all. She now had some difficulty in swallow
ing, particularly fluids, and these were often
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regurgitated through her nose. She tired easily;
her arms were affected more than her legs.
The patient had noticed that her voice was
far better in the morning than at night, but
that the more she talked the worse it became.
She never had difficulty in swallowing at break
fast but found dinner a very difficult meal to
eat. Her cough had been weak and feeble for
the previous four to five months. She again
consulted the otolaryngologist, who found a
palatal and laryngeal palsy and referred her
for a neurological opinion on January 28, 1959.
She was a pleasant intelligent girl and a
good witness. Her posture was bad and the
shoulders tended to droop and fall forward.
The external ocular movements were present
in the full range; there was no ptosis, diplopia
or nystagmus. There was suspicious bilateral
facial weakness with poor eye closure. The
palate was immobile and gag reflex was weak,
but there was no sensory loss. Her voice had a
markedly nasal quality. She could count up to
100 but showed marked fatigue when she
reached 60. The sternomastoids appeared
thin, as did her arms, and on testing neck
flexion against resistance, and power in the
arms, she appeared to fatigue quickly. All
deep reflexes were brisk but the plantar re
sponses were flexor. Her chest expansion was
poor, the breathing being almost entirely
diaphragmatic.
She was admitted for investigation with a
provisional diagnosis of myasthenia gravis.
Tomograms of chest showed no evidence of
thymic tumour. A test dose of neostigmine
(Prostigmine) produced no significant im
provement. It is true she seemed to fatigue less
when counting, her eye closure seemed
stronger and she thought her swallowing was
easier, but she developed marked generalized
muscular twitching. Electromyographic tests
performed on February 20, 1959, showed no
evidence of myasthenia gravis but of a pro
gressive denervating lesion in the muscles of
the upper limbs suggesting a myelopathy.
She was referred to Sir Russell Brain for a
second opinion and was seen on March 13,
1959, when his report states in part: A rota
tory nystagmus to right and left, bilateral
weakness of soft palate, relative analgesia and
anesthesia over the first and second divisions
of the trigeminal nerve on both sides with spar
ing of the third, an unusually low hair line,
minimal weakness in the arms, and an extensor
plantar response on the right and possibly on
the left. He thought the most likely explana
tion of these findings was some congenital ab
normality of the foramen magnum, such as a
basilar impression, an Arnold-Chiari lesion or

544

CANADIAN JOURNAL OF SURGERY

Fig. 2__A basal view of skull (Case 3) to show
encroachment along posterolateral margin of the
foramen magnum on the left.

Fig. 3.—Towne’s projection of skull (Case 3) to
show encroachement along the left posterolateral
margin of the foramen magnum.
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Fig. 4.—An anteroposterior tomogram of fora
men magnum region to show the relationship of
the dens and atlanto-axial joints to the tips of the
mastoid processes (Case 3).
both and he suggested the appropriate radiographic examinations.
These showed that the foramen magnum
was extremely small and asymmetrical with a
diagonal bony ridge cutting off the left postero
lateral margin (Figs. 2 and 3 ). The posterior
fossa was asymmetrical, the right being larger
than the left. The left occipital condyle lay at
a higher level than the right, and the slope
of the left atlanto-axial joint was steeper than
the right. The petrous apices were raised, and
the left mastoid tip was higher than the right.
The relevant measurements were: the dens
and atlan to-occipital joint lay 15 mm. above
Fischgold’s line,7 10 mm. above McGregor’s12
and 8 mm. above Chamberlain’s4 (Fig. 4 ) .
The basal angle was 130°.
Air encephalography was performed on
March 24, 1959, and showed evidence of ton
sillar herniation; no ventricular filling was ob
tained. A ventriculogram was performed on
March 26, 1959, using myodil, and it showed
marked hydrocephalus with a long, narrow
fourth ventricle, 4% cm. long, situated at a
lower level than normal, and below Twining’s
point; the aqueduct was in normal position
and there was no evidence of a space-occupy
ing lesion (Fig. 5 ). The contrast medium was
held up in the fourth ventricle and a film taken
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Fig. 5.—A myodil ventriculogram to show elongated fourth ventricle filled with air
and myodil lying at a lower level than normal ( Case 3 ).

two hours later Still showed a considerable
amount of myodil within it.
Operation was performed on March 31,
1959, by Mr. T. G. I. James. The plane of the
squamous part of the occipital bone on each
side of the foramen magnum inclined upwards
with the foramen lying at a higher level. B e
cause there was no space between the atlas
and the occiput, removal of this bone was ex
tremely difficult. The margins of the posterior
aspect of the foramen magnum were thick
ened and curled upward into the cranial cav
ity.
The posterior aspect of the atlas and fora
men magnum were removed and a band
Vs" thick was found lying immediately under
the bone and forming part of the dura at this
point. Interference with this band produced
profound respiratory and dardiac upset. Her
breathing became shallow and the pulse
rapid and irregular but after five minutes re
covery took place. With great care the band
was divided and the dura which was now
slack fell away.
The wound was closed in layers, but as the

last stitches were being inserted the patient’s
heart stopped. Cardiac massage was performed
within three minutes and a normal heart beat
restored. The chest was closed and sealed
drainage instituted. During the night trache
otomy was performed but she remained un
conscious, in a state of spastic quadriplegia,
and eventually died on July 12, 1959.
The limited postmortem examination was
confined to the posterior fossa. The cerebellar
tonsils were thin and elongated and ended
below the level of the foramen magnum, and
there was evidence of constriction of this part
of the brain because below this level the cere
bellum was thin and atrophic. There were
dense 'arachnoid adhesions Over the cerebellum
and medulla which appeared smaller than nor
mal but there were no syringobulbia or hydromyelia. The cervical spine nerves ran a normal
course.
Histological examination showed extensive
neuronal degeneration in the olives and in the
nuclei of the floor of the fourth ventricle and
demyelination of the spinocerebellar tracts.
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Fig. 6.—Towne’s projection of skull (Case 4) to
show abnormal foramen magnum.
C ase 4.— Lillian W ., a 36-year-old former
nurse, was admitted to the University of Al
berta Hospital on December 22, 1960. Her
principal complaint, present for about a year,
was occasional blurring of vision which
occurred intermittently and only in certain di
rections of gaze.
Three months before admission she had
developed a stiff neck which was followed by
rather severe pain behind the ears. This was
associated with anorexia and nausea chiefly in
the morning. Shortly after this she began to
have occipital headaches and vertigo. She
noticed jerking movements of the eyes when
lying down, and in addition some unsteadiness
of the feet with a tendency to veer to the left.
A month before admission the patient had
some difficulty in swallowing liquids and more
recently solids.
On examination her speech was slightly
slurred and had a nasal quality. The visual
fields and fundi were normal. There was a very
marked nystagmus with a rotatory element,
more marked in the right eye and on right
lateral gaze and it varied with the position of
the head. The corneal reflex was diminished
markedly on the left and slightly on the right;
there was some hypalgesia on the left side of
the face. All reflexes were increased and the
plantars were equivocal.
Radiographs of the skull showed that the
foramen magnum was unusually small and a
bony ridge cut across the posterior aspect
(Fig. 6 ). The posterior fossa itself was shallow
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Fig. 7.—Lateral view of cervical spine in flexion
(Case 4) to show extension of upper cervical
region.
and asymmetrical, the left side being smaller
than the right. Flexion and extension Studies
of the cervical spine showed considerable re
striction of movement at the atlanto-occipital
joints with a tendency to hyperextension (Fig.
7 ). Tomograms of the region of the foramen
magnum showed that the odontoid peg and
the atlanto-axial joint lay at a much higher
level than normal (Fig. 8 ). The dens lay 17
mm. above Fischgold’s line,7 7 mm. above Mc
Gregor’s12 and 9 mm. above Chamberlain’s4
line. A posterior fossa encephalogram outlined
the cerebellar tonsils in the upper cervical
canal; no ventricular filling was obtained.
Operation was performed by Dr. T. J.
Speakman on January 4, 1961, with the patient
in the sitting position. Flexion of the head
resulted in abnormalities of the respiratory
rate and a loss of the pulse at the wrist; the
head was therefore not flexed. The lower bor
der of the foramen magnum, the arch of the
atlas and the spinous process of the axis were
crowded together, but this may have been
due partly to position. The posterior rim of the
foramen magnum including the inferior portion
of the occipital bone was removed as widely
as possible, then the posterior arch of the atlas
and axis were removed.
The dura was opened in the midline and
the cerebellar tonsils were found to descend
almost to the upper border of the arch of the
third cervical vertebra. There Was no evidence

October 1961

BASILAR IMPRESSION OF SKULL

Fig. 8.—A sketch of anteroposterior tomogram
to show the relationship of dens to the base of
the skull (Case 4). (1) Mastoid process; (2) arch
of atlas; (3) occipital condyle; (4) dens; (5) petrous
pyramid; (6) digastric notch.
of a dural band. The dura was left open and
the arachnoid was covered with Celfoam .
When seen seven months after operation
the patient was entirely free of symptoms; she
w as no longer ataxic, nor did she have any
dysphagia.
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Fig. 9.—A sketch to illustrate the normal rela
tionship of the atlas and axis to the base of the
skull. This is a patient with an acoustic neuroma.
(1) Mastoid process; (2) arch of atlas; (3) occipital
condyle; (4) dens; (5) petrous pyramid; (6) digas
tric notch.

sion of one or more cervical vertebrae
favours this view.
A natom y

D iscu ssio n

Basilar impression probably owes its
first description, according to McGregor,1to Ackerman in 1790, and it was first diag
nosed clinically by Schiiller16 in 1911. Etiologically, patients with this anomaly fall
into two groups, primary and secondary.
The secondary group, in which the deform
ity develops due to softening of the weight
bearing bones of the skull base as part of
a skeletal disease, is not infrequently seen
in advanced Paget’s disease and cases have
been described in osteogenesis imperfecta,
rickets and osteomalacia. However, in the
majority of cases there is no evidence of
general skeletal disease and it is into this
primary group that our cases fall.
The character of the deformity is essen
tially the same in both primary and second
ary types, and O’Connell and Turner15 have
argued convincingly that mechanical fac
tors alone in the presence of a congenital
structural weakness of the skull base could
reproduce all the features seen, including
stenosis of the foramen magnum. One
might account for the delayed and variable
age of onset of symptoms, which is other
wise difficult to explain, on this basis,
according to the rate of evolution. How
ever, the deformity is accepted as develop
mental by most authors, and its frequent
association with other malformations, such
as atlanto-occipital fusion, failure of fusion
of the posterior arch of the atlas, spina
bifida, the Klippel-Feil syndrome and fu-

A consideration of the embryology of the
region is helpful in understanding how the
deformity may arise. The basi-sphenoid is
developed from the parachordal plate
which extends from the foramen magnum
to the pituitary fossa. The distal part of the
parachordal cartilage includes the fused
elements of three or four occipital sclero
tomes. Cartilage extends on either side of
the foramen magnum to form the occipital
arches and unites, behind it in the tectum
posterium. The remainder of the para
chordal cartilage ossifies to form the condy
lar part of the basi-occiput.
The occipital bone is formed from five
parts, a pars basilaris, two partes laterales
and an upper and lower part of the squama.
At birth there are four pieces. The squama
and partes laterales fuse between the first
and fourth year, and the latter, with the
pars basilaris, during the third to the sixth
year. Incomplete assimilation of the most
posterior of the three scleromeres, the pro
atlas, may result in the formation of an
occipital vertebra.
While such an occurrence is said to be
extremely rare, it is not uncommon to see
“some formation or accentuation around
the foramen magnum which may represent
local vertebralisation of the occipital
bone”,8 and such cases have been reported
by Hadley10 and List.11 The anterolateral
encroachment on the foramen magnum in
Cases 1 and 2 and the posterior encroach
ment in Case 4 may be considered to have
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arisen in this manner. The third patient’s
findings more likely represent a partial
craniostenosis of the posterior fossa.
In a normal skull, the occipital condyles
lie roughly in the plane of the mastoid pro
cesses, but in basilar invagination they are
much higher (Figs. 8 and 9). In the latter
condition the lips of the foramen magnum
are turned up and infolded. The odontoid
process lies far higher than usual and the
available space in the foramen magnum
becomes restricted and bean-like in shape.
The petrous apices are elevated and may
be asymmetrical.
A tight dural band is often found deep
to the posterior arch of the atlas and may
be more important in causing compression
than the bony abnormality.5' 9-10' 17-19
Such a band may be present in the absence
of basilar impression or bony abnormality
at the cranio-vertebral junction. O’Connell
and Turner15 found a narrowing of the
dural theca at foramen magnum level in all
their cases and advocate wide opening of
the dura to provide a decompression. In
two of our cases (Cases 2 and 3), a thick
constricting band of dura was present and
was divided. In Case 3 the dura was not
opened because even gentle manipulation
resulted in alarming changes in the respir
atory and pulse rates. Although in Case 1
there appeared to be no constriction or
narrowing of the dural theca, it is possible
that dural decompression might have re
sulted in a more dramatic recovery. No
band was present in Case 4 but the dura
was left open.
A familial tendency has been stressed
by Scoville and Sherman,17 who reported
its occurrence in two sisters aged 33 and
48 respectively. They also noticed that an
other patient had a nephew with syringo
myelia, while the mother of another had a
short neck and mildly unsteady gait. Bull,
Nixon and Pratt3 investigated all available
relatives in their series of basilar- invagina
tion and found that a significant number
of them had the same bony abnormality.
Our first two cases illustrate the familial
tendency with the condition occurring
most probably in three generations. There
would seem little doubt that Margaret K’s
( Case 2) mother, who died at the early
age of 49 after having suffered from pro
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gressive unsteadiness of the legs and epi
leptic fits, common symptoms of the dis
order, has passed on the gene to her
daughter, son and grandson. Whether this
gene actually caused them to have an ab
normally shaped posterior fossa at birth
or merely a structurally weak skull base,
which later became invaginated by weight
bearing, is open to argument. There can,
however, be no doubt about a genetic fac
tor.
C l in ic a l F ea t u re s

Why neurological complications do not
develop in some and at very variable ages
in others, with apparently the same deform
ity, is still a question requiring a satisfac
tory answer. Symptoms precipitated by
trauma have been reported in many in
stances., but there was no such history in
our cases. The protean nature of the symp
toms and clinical signs caused by basilar
invagination makes diagnosis, difficult and
misdiagnosis common. It is often mistaken
for disseminated sclerosis, syringomyelia,
motor neurone disease and brain-stem or
posterior fossa tumour.
McRae14 analyzed the diagnosis of the
referring physician in 68 of these cases and
in almost half of them, the diagnosis was
either multiple sclerosis or syringomyelia.
The foramen magnum was thought to be
implicated clinically in only nine cases,
while the diagnosis of posterior fossa or
brain-stem tumour was made in 11 patients.
Considering the problem from another
point of view, McRae13 reported that he
found bony abnormalities of the foramen
magnum in 38% of all cases of syringo
bulbia and syringomyelia. This association
has also been stressed by Spillane, Pallis
and Jones,18 who from their series con
cluded that “isolated basilar impression is
usually asymptomatic, a syringomyelia syn
drome is the commonest clinical concom
itant”.
Our cases, however, would support the
impression obtained from the literature,
that although isolated basilar impression
may be asymptomatic, it may often cause
neurological symptoms which are produced
in varying combinations by compression
of the upper cervical cord and brain-stem,
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interference with lower cranial nerves or
with the cerebrospinal fluid circulation.
Our first two patients presented what
might be regarded as a “fairly typical”
picture, if such can be maintained in a con
dition showing such diversity of signs.
They both had symptoms and signs of
progressive compression of the upper cerv
ical cord, lower cranial nerve involvement
and well-marked cerebellar signs. On the
other hand, the third patient was most
atypical. The presenting symptom was
attacks of breathlessness and wheeziness
of the chest, precipitated by exertion, nine
months before any further symptoms de
veloped. In retrospect these attacks were
in all probability due to disturbance of the
respiratory centre in the medulla from com
pression. This symptom, together with the
striking fatigability of her voice, and in
ability to swallow, strongly suggested my
asthenia gravis. Frank pyramidal and cere
bellar signs developed late. Case 4 showed
a similar symptomatology to Cases 1 and

2.

If the correct diagnosis is to be made in
this condition it must be constantly borne
in mind and the appropriate radiological
investigations done in all cases with evi
dence of a high cervical or brain-stem dis
order or symptoms suggestive of a poster
ior fossa space-occupying lesion.
R adiological F eatures

The radiological diagnosis of basilar im
pression is founded on a number of mea
surements. The best known of these,
Chamberlain’s4 line, is drawn from the
posterior margin of the hard palate to the
posterior margin of the foramen magnum
and is normally not more than 3 mm. be
low the tip of the odontoid peg. However,
it is often difficult to identify the posterior
lip of the foramen magnum and, as invag
ination progresses, it rises so that this
measurement does not give a true index of
the degree of invagination. In a case seen
recently at autopsy where there was gross
basilar invagination with flattening of the
medulla against the dens, post-mortem
radiographs, showed only minimal abnorm
ality using Chamberlain’s method. The pa
tient had been diagnosed during life as
suffering from motor neurone disease.
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McGregor,12 recognizing the difficulty,
proposed that instead the line should be
drawn from the upper and posterior aspect
of the hard palate to the most caudal
aspect of the occipital bone. He recom
mends that the dens should not be ac
cepted as being normal in position if it lies
higher than 4.5 mm. above this line. Bull,
Nixon and Pratt3 relate the plane of the
atlas to the plane of the hard palate and
believe it to be a more reliable method of
assessment. They state that an angle great
er than 13° between the two planes indi
cates basilar impression and that an angle
of more than 10° should be regarded with
suspicion. Bull’s angle may be normal, how
ever, even in the presence of marked in
vagination as in Cases 3 and 4. Spillane,
Pallis and Jones18 believe that Bull’s angle
is partly determined by the degree of
cervical lordosis present. All these methods
relate the facial bones to the base of the
skull and since these are developed inde
pendently, there remains a possible source
of error. An unusually high or low palate
or similarly a long or abnormally short
dens or clivus may all lead to misdiagnosis.
However, for routine use McGregor’s line
appears to be satisfactory. All that is re
quired is a true lateral film which is taken
best with the patient in the prone position.
Such a film shows the infolding of the fora
men magnum well and an “off-lateral” film
is even better.
For a demonstration of the abnormality
at the base of the skull an anteroposterior
view is best. This shows the relationship of
the occipital condyles to the mastoid pro
cesses. Fischgold and Metzger7 measured
the height of the tip of the dens above a
line drawn between the tips of the mastoid
processes (Fig. 9). Normally this is not
more than 2 mm. Their method gives a very
clear-cut demonstration of the deformity,
but tomography may be required. Spillane
et al.ls believe that anteroposterior tomo
grams of the foramen magnum are the only
reliable way of demonstrating invagination.
Myelography or air-myelography may be
required to demonstrate prolapse of the
cerebellar tonsils.
The relationship of platybasia to basilar
invagination may be stated roughly as fol
lows: in general, they are separate en-
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titles. Platybasia was defined by Boogaard1
as follows: the angle subtended by a line
drawn from the frontonasal suture to the
tubereulum sellae and from there to the
anterior margin of the foramen magnum
should not exceed 131.5°. Gross oases of
acquired basilar impression may occasion
ally lead to some degree of platybasia by
raising the anterior margin of the foramen
magnum. However, in a recent case of
Paget’s disease, which showed the most
gross invagination, there was no platybasia.
The synonomous use of these terms should
therefore be discarded. In none of the
above cases was there any platybasia.
Su rgical T r e a tm e n t

In general, the results of surgical treat
ment fall into two categories, those leading
to great improvement and those leading to
arrest of an otherwise progressive condition.
Cases 1, 2 and 4 illustrate the latter cate
gory very well. O’Connell and Turner15
stress the importance of operative treatment
as soon as possible after neurological signs
and symptoms have developed. They feel
that with earlier diagnosis and treatment
the severe disability which may develop
can be prevented. It seems, however, that
in those cases with bulbar symptoms or
hydrocephalus the operative risk is very
great. Our third case falls into this group.
Stauffer19 reported 11 cases treated sur
gically and stated that of these, nine im
proved. All had dural constricting bands,
four of these showed no evidence of basilar
invagination. Five cases with tonsillar her
niation and two without improved dra
matically.
McRae13 discussed 21 patients of whom
10 had signs and symptoms attributable
to the deformity; five of these were second
ary to Paget’s disease. All 10 showed evi
dence of basilar invagination, and three
had herniation of the cerebellar tonsils.
Some improved after operation while the
others showed no progression of signs and
symptoms. McRae13 considered the finding
of a convex clivus to be of significance in
the 12 cases in which it was found.
Scoville and Sherman17 reported 10 cases
and concluded that surgical decompres
sion arrests, but only occasionally improves
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the neurological disability. Gustafson and
Oldberg9 reported five cases and stated
that the foramen magnum is usually small
and misshapen and often eccentric. Two
of their cases improved, one showed slight
improvement, another improved and then
died; autopsy in this case showed the me
dulla to be constricted. Another case with
an eccentric foramen magnum and a re
stricted anteroposterior diameter also died.
These cases with lateral encroachment of
the foramen magnum are identical with
Case 3 in the present series.
It is seen from these reports that while
operation may be necessary for the arrest
of an otherwise progressive condition, dra
matic results can only be expected occa
sionally and that the mortality rate is high.
Su m m a r y

Four cases of bony abnormality at the for
amen magnum are reported. Two of these
occurred in a mother and son and the famil
ial tendency is remarked upon. Two fur
ther oases are reported to illustrate diffi
culties in the diagnosis of this syndrome.
The clinical features, the radiological diag
nosis and the surgical results are discussed.
It is concluded that recourse to surgery
may be necessary but dramatic relief of
signs and symptoms cannot always be ex
pected. In this series one patient improved
dramatically, one patient showed no pro
gression, a third showed symptomatic im
provement and one died. These results
are in keeping with those reported by other
authors.
It is a pleasure to express our appreciation to
Dr. F. Pygott for his help and encouragement in
the preparation of this paper, and to Dr. James
Bull and Dr. T. J. Speakman for their helpful
advice and criticism. We should also like to thank
Dr. G. Monckton for permission to include Case
4. Mr. Maxwell Ellis for referring Case 3 and the
Photographic Departments of the Central Middle
sex and the University of Alberta Hospitals for
the reproduction of radiographs. We also thank
Mrs. B. Rhind for the sketches.
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R esu m e
Dans les deformations de la base du crane
etudiees ici (os occipital) il y a lieu de distinguer deux groupes: un groupe dit primaire et un
groupe secondaire. Dans le groupe secondaire
rentrent les cas consecutifs a des maladies osseuses
genealisees: osteomalacie, osteogenese imparfaite,
maladie de Paget. L e groupe primaire comprend
les cas d’etiologie inconnue; cependant, des con
siderations embryologiques et peut-etre des facteurs hereditaires peuvent-ils aider a en interpre
ter la pathogenie. L ’os occipital est forme par la
soudure de cinq parties: une partie basale, deux
parties laterales et deux parties ecailleuses, inferieure et superieure. Une absence de soudure en
arriere peut aboutir a la formation d’une vertebre
occipitale; cette eventualite est rare mais on ren
contre assez frequemment des cas ou il y a un
epaississement du bord du trou occipital pouvant
etre interprets comme une vertebralisation partielle de l’os occipital.
Dans l’investigation de la base, les condyles
occipitaux se trouvent dans un plan situe beaucoup
plus haut que celui des apophyses mastoi'des: les
bords du trou occipital sont everses en haut;
1’espace disponible dans le trou occipital devient
tres reduit. Souvent, dans ces cas on rencontre un
epaississement fibreux de la dure mere qui vient
encore retrecir le tout.
L ’aspect clinique de la difformite est variable.
Ceci rend souvent le diagnostic difficile: la con
fusion avec la syringomyelie et la sclerose en
plaques est frequente. Le diagnostic devra etre
fait radiologiquement. avec les incidences appropriees; la myelographie permettra de mettre en
evidence une hernie des amygdales.
Le traitement est chirurgical: on peut ainsi
arriver a une grande amelioration ou tout au
moins arreter un processus progressif. Cependant,
dans les cas avec symptomes bulbaires ou hydrocephalie, il semble que le risque operatoire soit
trop grand.
Les auteurs presentent ensuite I’observation
de quatre malades. Deux d’entre eux etaient
familiaux: une femme de 56 ans et son fils de 19
ans. En ce qui concerne les resultats, il y eu un
cas de tres bonne guerison, un cas de stabilisation,
un cas sans amelioration et un cas de mort.
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CASE REPORTS
SPLENIC ANEURYSM0
R. E. POW, B.A., M.D., F.R.C.S.(Edin.), F.R.C.S.fC], F.A.C.S., G. B. ELLIOTT,
M.B., B.S., M.R.C.S., L.R.C.P., and BRUNO FREIGANG, M.D., Calgary, Alta.
S plenic aneurysm has been described,
chiefly as a source of unexpected lethal
intraperitoneal hemorrhage, for almost 200
years.3 However, the antecedent clinical
picture, so seldom referred to in standard
texts, deserves greater familiarity because
of the recent development of a safe method
of abdominal aortography, using an intra
venous injection of contrast media.3
It is the most common intra-abdominal
aneurysm except for that of the aorta. Un
like all other aneurysms it is much more
common in females,3 and tends to rapture
particularly during late pregnancy. We
wish to report one case with typical dys
pepsia cured by surgical intervention
before hemorrhage occurred.
C ase R eport

The patient, a 49-year-old white married
woman, gave an unusual history of three years
of almost unrelenting nausea and vague epi
gastric distress, relieved by vomiting but aggra
vated by eating or lying down. As a conse
quence it was Often worse at night and associ
ated then with frontal headache. Despite these
symptoms her weight remained fairly constant,
and no hunger dyspepsia or episodic variation
had occurred. At the beginning of her illness
she was examined elsewhere. A gastric analy
sis was stated to show achlorhydria, and after
gastroscopy her illness was diagnosed as atro
phic gastritis. Glutamic acid medication pro
duced no relief. Shortly afterwards, during
hysterectomy for intractable menorrhagia, her
stomach was palpated but no abnormality was
noted.
On subsequent physical examination she ap
peared thin, was acutely sensitive in the epi
gastrium, and complained of nausea with even
the lightest of pressure. No other abnormalities
were detected and auscultation of the abdo
men was not carried out. However, an upper
gastrointestinal barium series showed a per
sistent indentation in the greater curvature of

the stomach (Fig. 1), suggesting deformity
due to pressure from an extrinsic mass. She
was admitted to hospital and there a vague
mass was detected under the left costal arch
but respiratory shift could not be demon
strated. Laboratory investigation showed —
hemoglobin 13.2 g. a leukocyte count of
3500 per c.mm., with polymorphs 47%, meta
myelocytes 2 lymphocytes 50% and mono
cytes 1 Apart from this neutropenia no ab
normalities were seen in the blood film to
suggest compensated chronic hemolysis or
platelet reduction. The sedimentation rate
was 6 mm. in the first hour and gastric analy
sis showed hypochlorhydria to histamine stim
ulation.
On laparotomy an enlarged spleen was
found, and a hard but pulsatile aneurysmal
mass was detected in its hilum. The remain
ing viscera appeared healthy and the splenic
artery with its aneurysm and spleen were
%,

%,

%.

Fig. L—A persistent extrinsic filling defect is
"From the Departments of Surgery and Clinical present in the proximal part of the greater curva
Laboratories, Calgary General Hospital, Calgary, ture opposite the spleen. No intrinsic abnonnalities
of the stomach are demonstrated.
Alta.
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resected (Fig. 2 ). The fixed spleen measured
13M x 6 x 8 cm., and showed only passive
venous congestion on histological examination.
The tortuous supple splenic artery, 11 cm.
in length, showed atheromatous streaking
only, and 2 cm. from its termination an aneur
ysm, 1.5 cm. in diameter, could be seen arising
from one half of its circumference. On open
ing the aneurysmal wall, it was 0.1 cm. thick
with a patchy eggShell-like calcification and a
rough iritimal surface largely covered by lam
inated adherent fibrin thrombus. Microscop
ically, the wall of the aneurysm was composed
of a very thin layer of fibrous tissue with
patdhy calcification of the attached intima.
Near the mouth of the aneurysm the splenic
artery wall 'showed severe atheromatous
changes which replaced the fibroelastic coat
for several millimetres. Multiple sections of
the remainder of the artery at intervals
showed 'a completely intact fibroelastic coat
and minimal atheroma only. The thrombus in
the aneurysm was of a bland type and showed
minimal organization. The splenic vein was
buckled by the 'aneurysm, but showed no
other changes. After operation the platelet
oount rose from 260,000 per c.mm. to 775,000
per c.mm. by the fourth postoperative day.
No spontaneous thromboses occurred and the
platelet count returned quickly to normal. The
patient’s complaints have 'been completely re
lieved in the six months of follow-up study,
her first relief since the illness began.
D iscu ssio n

The earlier clinical reports of splenic
aneurysm dealt almost exclusively with the
terminal phase of rupture, especially dur
ing pregnancy. Deterioration was usually
far too rapid to allow surgical intervention,
but attention was focused on about 12%
of patients in whom a two-stage rupture
occurred with blood leaking first into the
splenic pedicle and retroperitoneum, and
later bursting into the lesser or greater sac.
However, persistent symptoms often have
preceded rupture of the aneurysm by a
period of as long as 14 years. These symp
toms are usually those of nausea or persist
ent abdominal discomfort when the stomach
is filled with food, and are aggravated char
acteristically by lying down or eating, and
eased by vomiting. Epigastric or left upper
quadrant pain is sometimes, produced by
stooping, or by the postural shifts of a full
stomach as in our case, but radiation of the
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Fig. 2.—The saccular aneurysm of splenic artery
is partly filled by thrombus. It has been opened
and rotated from the hilum where it buckled the
splenic vein.

pain is rare. Most of the symptoms are
produced by congestive splenomegaly and
this organ was palpable in one half of the
cases reviewed by Owens and Coffey.3 The
palpation of a pulsatile aneurysm, rarely
more than one inch in diameter, or de
tection of an audible localized bruit
over it has been quite uncommon. It
should be noted that extensive calcification
of the normally tortuous splenic artery is
very common in the elderly, and 'this, alone
may produce a thrill, bruit or systolic mur
mur without the presence of an aneurysm.
Roentgenography now provides the most
valuable confirmatory information in many
cases, for apart from demonstration of gas
tric distortion due to splenomegaly, the
aneuiysm itself may be shown in a variety
of ways. These include pulsatile filling de
fect in the stomach wall, a circumscribed
opacity or concentric rings of opacity due
to calcification in the sac wall itself. Con
trast visualization of splenic and hepatic
arteries by intravenous, abdominal aorto
graphy as devised by Steinberg5 now ap
pears to be the safest mode of establishing
the diagnosis of aneurysm in these
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branches, and avoids known complications
of translumbar aortography.
Unlike other aneurysms, aneurysm of
the splenic artery is five times more com
mon in the female below the age of 45
years. Sheehan and Falkiner4 showed that
these aneurysms, were extremely dangerous
and liable to rupture without warning, es
pecially during the latter part of pregnancy.
However, they have been reported in all
decades. While the majority were formerly
ascribed to arteriosclerosis this condition
is commonplace in splenic artery after
middle age and its incidence does not
follow that of aneurysm. On reviewing the
older literature most oases seem to be due
to congenital defects in the splenic arterial
wall, as in the case of hepatic arterial
aneurysm, with a smaller- proportion due
to atheroma, mycotic embolism and trau
ma. The most famous instance of the
latter occurred in President James Garfield,
who died two months after being shot in
the abdomen by an assassin from rupture
of a splenic aneurysm of traumatic type.
The aneurysmal change seems to appear
especially when the arterial flow is in
creased as a consequence of splenomegaly.
It has been reported in conditions as di
verse as malaria and Gaucher’s disease.
The risk of rupture in all these cases,
especially in late pregnancy and whether
associated with splenomegaly or not, makes
operative resection imperative whenever
the condition is discovered.
Su m m a r y

The postural dyspepsia associated with
aneurysm of splenic artery is described and
methods of diagnosis briefly reviewed. W e
report one case cured by surgical interven
tion before hemorrhage occurred.
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R esu m e
C’est l’histoire d’un cas d’une femme Agee de
49 ans souffrant de nausees et de douleurs epigastriques vagues depuis une periode de trois
ans. Ces symptdmes sent aggraves par la position
couchee et par 1’ingestion d’aliments. A l’examen
on note que la sensibilite epigastrique est ties
forte. Le transit baryte montre une indentation
large ht persistante dans la grande courbure de
l’estomac. Une laparotomie exploratrice permet
de trouver une rate considerablement augmentee
de volume avec un anevrysme pulsatile dans son
hile. La rate et son pedicule furent enleves. Les
suites operatoires furent sans histoire.
La paroi de l’anevrysme presentait un epaississement considerable avec des placards d’atheromatose.
II est a noter que contrairement aux autres
types d’anevrysmes, les anevrysmes de l’artere
splenique sont particulierement frequents chez
les femmes. Les ruptures spontanees peuvent se
voir surtout lors de la grossesse; dans ces cas,
l’hemorragie est generalement trop rapide et trop
surprenante pour qu’il soit possible de faire quoi
que ce soit d’utile. La radiographie est evidemment le meilleur moyen diagnostic; outre les de
formations que Ton pent apercevoir sur les visceres creux, il est possible de mettre en evidence
l’anevrysme lui-meme par l’aortographie avec in
jection d’un moyen de contraste.
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T W O SY N C H R O N O U S P R IM A R Y M A L IG N A N T T U M O U R S
(K ID N E Y A N D C O L O N )*
T. S. W ILSON, M.D., F.R .C.S.[C], Edm onton, Alta.

T he following case was a baffling diagnos
tic problem and not until operation was
the true state of affairs recognized.
C ase Report
M.M., a 56-year-old trapper, first noticed
gross blood in the urine in December 1959
while voiding in the snows of northern Al
berta. This hematuria was painless and inter
mittent. In January 1960 he noticed some con
stipation, but was able to get his bowels to
move with mineral oil. There was no blood in
the feces. His illness became acute on D e
cember 6, 1960, when he had lower abdominal
cramps, distension and difficulty in getting
rid of flatus. Stoical for a whole year about his
hematuria and change of bowel habit, be was
forced finally to see his doctor, was admitted
to the local hospital on December 10, 1960,
and transferred to the University of Alberta
Hospital on December 13, 1960, one week
after his acute symptoms appeared. He had
passed no gas per rectum for 24 hours before
admission to the hospital. From the time of
his initial symptoms in December 1959 until
his admission to hospital in December 1960,
he had lost 25 lb. in weight, dropping from
155 to 130 lb.
On admission his condition was surprisingly
good, with normal temperature and pulse
rate, and fair hydration. When asked to pass
urine, he jumped nimbly off the bed and
freely voided 8 oz. of grossly bloody urine,
which he said was similar to that which
stained the snow.
His abdomen was grossly distended, tym
panitic, and one could see and hear the peri
staltic rushes, which occurred at the same
time as his lower abdominal cramps. Abdom
inal tenderness and rebound tenderness were
absent, and no masses were palpated at first.
Rectal examination revealed no abnormality;
the rectum was empty of feces, and a sigmoid
oscope was inserted freelv for 8 in. in a
patient who climbed on to the Buie table with
aplomb despite a large distended abdomen.
“From the Departments of Surgery and Pathol
ogy, University of Alberta, and the University of
Alberta Hospital, Edmonton.

Microscopic urinalysis confirmed the pres
ence of many red blood cells. A flat plate of
the abdomen (Fig. 1) showed numerous
dilated loops of small and large bowel with
thickened peritoneum between them. There
were some streaky calcifications on the right
side, the significance of which was not re
alized. An emergency barium enema showed
a suggestion of a tumour in the sigmoid colon
(Fig. 2 ). Further investigation showed a
hemoglobin of 14.1 g., white blood cell count
5300/c.mm., normal blood urea nitrogen and
serum electrolytes, and a normal radiograph
of the chest.
Initial treatment consisted of the insertion
of a long intestinal tube for decompression
and the administration of intravenous fluids.
Nothing was given by mouth. A Cantor tube
was passed through the pylorus and into the
upper jejunum on December 16. As his dis
tension partially subsided, a very large firm
mass could be palpated in the region of the
right kidney. He began to pass a little gas per
rectum and had a small bowel movement.
However, his abdomen remained markedly
distended, peristaltic waves could be seen,
and peristaltic rushes w ere heard. On D e
cember 16, on retrograde pyelography, the
right kidney was seen to b e grossly distorted,
with dye shown only high up in the region
of the upper pole. The impression was that
of a massive renal tumour involving the major
part Of the kidney. The calcification noted on
the original plain film (Fig. 1) was thought
to be calcification in a hypernephroma. W e
were unable to correlate a diagnosis of hyper
nephroma with his obvious clinical intestinal
obstruction, but postulated that he might have
had some unusual type of metastatic involve
ment or perhaps some internal hernia. There
were no external hernias, and he had no scars
on his abdomen from previous operations.
Operation was undertaken finally on Decem 
ber 19, 1960; the abdomen was opened
through a right split-reCtus incision centering
on the umbilicus. There was no free intraperitoneal fluid. There was a large mass in the
right retroperitoneal area, extending from the
dome of the diaphragm to the right iliac crest.
This mass was very firm, somewhat nodular,
and seemed to have some mobility up and
down but not transversely because of its size.
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Fig. 1.—Flat plate abdomen showing dilated loops of small and large bowel
and the suggestion of calcification in right kidney region.
There was considerable dilatation of small
and large bowel as far distally as the sigmoid
colon, where, in the mid-sigmoid region, a
freely movable, stenosing, napkin-ring tumour,
having all the characteristics of a primary
malignancy of large bowel, could be palpated.
The liver, stomach, spleen and left kidney
were normal to palpation.
A right nephrectomy was decided upon,
the skin incision extending up to the right
costal margin, because of the size of the
tumour. T he peritoneum in the right gutter
lateral to the ascending colon was incised over
the length of the retroperitoneal tumour, and
the dissection carried medially to expose the
renal pedicle. After division of the renal ar
tery and vein, it was noted that there was
no tumour spread in the latter, and after
division of the ureter, the huge mass was
rather easily mobilized and removed intact.
Because of the large bowel obstruction, a
simple rod right transverse colostomy was per

formed and the bowel was brought out
through the same rectus incision. The abdo
men was closed around the colostomy.
The colostomy was opened in 48 hours and
the Cantor tube removed in 72 hours. Con
valescence was uneventful and in three weeks
a sigmoid resection was performed.
On January 9, 1961, the abdomen was
opened through a transverse left rectus cut
ting incision in the lower abdomen. Again
there was no free fluid in the peritoneal cav
ity, the liver was grossly free of metastases
and no other tumours could be palpated in the
colon. In the mid-sigmoid region, there was
a stenotic, napkin-ring tumour, which mea
sured 5 cm. in diameter and completely en
circled the bowel, but was mobile. Several
enlarged nodes could be palpated in the
mesentery. The bowel above the tumour was
moderately dilated, but in good condition and
well prepared. Tapes were placed around the
bowel above and below the tumour, and a
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wide resection of a very mobile and redun
dant sigmoid colon and its mesentery was
carried out, with end-to-end anastomosis.
Postoperative course was again uneventful.
A barium enema carried out on January 23,
1961, showed normal function at the ana
stomosis, with no leakage. On January 25,
1961, the colostomy was finally closed intraperitoneally and resected with an end-to-end
anastomosis 16 days after the sigmoid resec
tion and five weeks after nephrectomy and
transverse colostomy. He was discharged from
hospital on February 4, 1961, in good condi
tion with his wounds healed.
P a th o lo g ic a l R eports

Right kidney (Fig. 3 ) .— “This is a 1200 g.
mass measuring 14 cm. in diameter, having a
thick greyish-white capsule. Spread across one
surface is a remnant of a kidney, measuring
2 x 4 cm. with fairly normal architecture.
Cross sections through the tumour itself Show
many large areas of necrotic, reddish-brown
tissue, associated with cavitation and calcifica
tion. A lobular pattern is given to it by strands
of firm, almost cartilaginous tissue coursing
through the tumour. Other areas are com
posed of soft, yellowish-red tissue. Microscop
ically (Fig. 4 ), sections through the large
kidney tumour show the histological features

Fig. 2.—Barium enema showing
tumour in sigmoid colon.

a probable

of hypernephroma. In the central portion of
the tumour there are large areas of fibrosis and
calcification.”
Diagnosis: Hypernephroma—kidney.

Fig. 3.—The right kidney showing hypernephroma (note the rim o f normal kidney
tissue and the huge well-encapsulated tumour).
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tumour mass. On opening the bowel, at 9 cm.
from the other end, there is a 5 x 5 cm.
heaped-up ulcerating tumour mass, greyishw hite in colour with hard rolled edges, com
pletely encircling the bowel and narrowing
the lumen to pin-point dimensions. Attached
to the bowel there is a wide segment o f
mesentery containing multiple firm lymph
nodes, the largest 1 cm. in diameter, and the
smallest 2 mm. Twelve o f these nodes were
taken for microscopic section. Histologically
(F ig . 6 ) , sections through the tumour mass
show th e features of a rapidly growing in
vasive adenocarcinoma which penetrates the
bowel almost to the serosal surface. Sections
through the 12 regional lymph nodes were
negative for tumour metastases.”
D iagnosis:
Adenocarcinoma—Grade I I I —
sigmoid colon. Lymph nodes—regional ( 1 2 ) ,
negative for metastases.

D isc u ssio n

Fig. 4.—Photomicrograph. Hypernephroma (ren
al cell carcinoma).
C olon (F ig . 5 ) . —“A fter formalin fixation,
this is a 26-cm . length of sigmoid colon. At
11 cm. from one end, the serosa is puckered
throughout its circum ference by a hard

M u ltip le
p rim ary
m a lig a n t
tum ours
h a v e in te re ste d surgeons sin ce B illro th d e 
s c rib e d th e first ca se alm ost 1 0 0 years
ago. W a rre n and G a te s,2 in a n exhau stiv e
re v iew o f th e w orld lite ra tu re in 1932,
co n c lu d e d th a t m u ltip le m alig n an t tu m ou rs
o cc u r m o re fre q u e n tly (3 .9 % o f all m a lig 
n a n t c a s e s ) th an ca n b e exp lain ed on th e

Fig. 5.—Portion of sigmoid colon (opened) showing stenotic ulcerating tumour.
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Fig. 6.—Photomicrograph. Adenocarcinoma of
sigmoid colon.

basis of chance. Thus a patient who has
one cancer is more susceptible, is more
likely to get a second cancer, or has an
inherited predisposition to cancer. Their
statistics were based mainly on autopsy
oases. The following rules were laid down
as criteria for the diagnosis for multiple
primary malignancy: (1) Each of the
tumours must present a definite picture of
malignancy; (2) each tumour must be dis
tinct, and (3) the probability of one being
the metastasis of the other must be ex
cluded.
Slaughter,3 reviewing the world litera
ture up to 1944, found only 14 patients
with this combination of primary malig
nancy of kidney and colon, and since then
only three more instances could be found.
Most of these cases appear to have pre
sented at different times; that is, they
were metachronous and not synchronous as
in this case. Watson,4 reviewing 16,626
cases, of malignancy in Saskatchewan over
many years, found the combination of
hypernephroma with carcinoma of the rec
tum ( not with colon) only once. This
makes our case, presumably the eighteenth
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to be reported in the world literature, and
presenting synchronously, very rare indeed.
The tendency is for multiple tumours to
occur in the same type of tissue, either in
the same organ or paired organs. Thus in
the collective review of Slaughter,3 40%
of the multiple tumours were of the same
organ and 14.4% in paired organs. The
common sites for multiple tumours of one
organ were in order, skin, colon and
stomach. By far the most common site for
multiple tumours of paired organs was the
breast, then the testicle and the ovary.
Ovarian double primary malignancies may
be much more common than testicular, but
they are difficult to prove. Multiple pri
mary malignant tumours of the gastroin
testinal tract are a fairly common combina
tion—the stomach and colon, stomach and
esophagus, colon and esophagus; and the
combination of cancer of the breast and
the female genital tract is not uncommon.
Slaughter3 agreed with Warren and
Gates- that the incidence of multiple ma
lignancy in patients with cancer was great
er than could be explained by mere
chance. However, Watson,4 although agree
ing that some patients have a marked ten
dency to develop multiple cancer of the
same organ, i.e. skin, colon and bladder,
found in a large well-followed series that
the incidence of multiple cancer was 3.3%,
which was no different from the incidence
of single malignancies in the normal popu
lation. He concluded that having one can
cer neither confers immunity nor predis
poses the patient to the development of
another cancer.
Su m m a r y

A case of two primary malignancies of
kidney and colon presenting simultaneously
is described. This particular combination
of multiple primaries is rare indeed. Only
17 oases have been reported in the litera
ture, and these were chiefly in autopsy
material.
Multiple primary malignant tumours tend
to appear in the same organ or paired or
gans, such as the breast. Except for mul
tiple primary malignancies in the skin and
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in the colon, and possibly in the breast,
they are probably no more common than
one would expect from chance alone. Thus.,
having one cancer, neither predisposes to
nor safeguards against the development of
cancer in another organ.
However, multiple primary malignancies
are sufficiently common (4% in all cases
of malignancy) that one should realize that
a second tumour is not necessarily a meta
stasis from the first, and should be treated
hopefully.
In this patient the prognosis must be
guarded. If the five-year survival rate for
hypernephroma is 33% and for sigmoid
carcinoma 50% , then he has approximately
an 18% chance of living for five years.
The author appreciates the support of the De
partment of Pathology, University of Alberta, and
its chief. Professor John W. Macgregor, in the
preparation of this article. Dr. Macgregor is one
of those pathologists who takes much interest in
the problems of the surgeon and thus is able to
be of particular assistance to him.
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H E P A T IC L O B E C T O M Y IN INFANCY
F O R H EPA TO BLA STO M A
“Primary liver tumours in children are ex
trem ely uncommon. Packard and Palmer re
port an incidence of nine cases in 1 2 6 ,0 0 0
admissions to a children’s hospital. They also
note that the majority of liver tumours in chil
dren are malignant. Gross, too, out of 18 cases
of hepatic tumour found 13 to be malignant
“Most liver tumours in children occur below
the age of two years. Steiner, in a review of
7 7 cases of primary liver cancer in children,
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Resu m e
Presentation du cas d’un homme de 56 ans
hospitalise en decembre 1960, a l’Hopital de
1’Universite d’Alberta. II souffrait d’hematurie
depuis un an et d’une legere constipation chronique. A l’admission son etat general etait satisfaisant. L ’abdomen etait enfle et faisait entendre
du tympanisme a la percussion. L ’examen rectal
etait negatif, de meme que la sigmoi'doscopie.
L ’urine contenait une grosse quantite de sang.
L ’examen radiographique a vide de l’abdomen
montrait de nombreuses anses greles et grosses
dilatees.
Le traitement fut d’abord conservateur: on introduisit une sonde a aspiration continue et Ton
mit le malade a la diete totale. Ceci permit a la
distension abdominale de regresser et Ton put
alors palper une masse ferme dans la region du
rein droit. Le diagnostic pose cliniquement a ce
moment fut celui de tumeur renale avec metastase abdominale.
Le patient fut opere; on decouvrit une grosse
tumeur retroperitoneale occupant l’espace compris
entre le dome diapliragmatique droit et la Crete
iliaque du meme cote. Cette masse etait dure
et nodulaire. D’autre part il existait egalement
une tumeur annulaire situee sur le colon sigmoide
dans sa partie moyenne. On ne trouva aucune
autre lesion. On pratiqua alors une nephrectomie
droite et une colostomie de decharge. Cette
premiere intervention fut bien supportee et Ton
put dans un deuxieme temps, un mois plus tard,
faire l’ablation de la tumeur sigmoidienne, suivie
d’une anastomose bout-a-bout. Les suites operatoires furent sans histoire et le patient put
quitter l’hopital apres une quinzaine de jours.
II s’agissait d’un hypernephrome du rein droit
et d’un adenocarcinome du troisieme degre du
colon sigmoide. L ’anatomie pathologique ne per
mit pas de trouver de signes de metastases ganglionnaires.
Cette combinaison de deux cancers est rare.
Le pronostic dans ce cas peut £tre evalue de
la faQon suivante; etant donne que l’indice de
survie de cinq ans est de 33% pour l’hypernephrome et de 50% pour le carcinome sigmoi'dien,
il reste a ce malade 18% de chance de ne pas
faire de recidive.

found 41 which developed before the age of
two years . . . In Bigelow and W right’s series
of 9 5 cases, 55 were under two years old.
Although the sex incidence differs in various
series, it appears that malignant liver tumours
are more common in male children.
“A hepatoblastoma in an infant aged seven
months is reported. T he tumour was excised
and after four years there has been no recur
rence. It appears to be the first long-term
survival of hepatoblastoma in the literature.”
—B o r m a n , J. B ., H a r b o t t , A. J. and M o r r is , D .:
Brit. J. Surg., 4 9 : 11, 1961.
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MESENCHYMOMA IN THE RETROPUBIC SPACE
CLARENCE SCHNEIDERMAN, M .D., MORRIS A. SIMON, M .D. and
MORRIE M. GELFAND, M .D., Montreal

M e se n c h y m o m a , or th e mixed mesodermal

tumour, has been reported in various areas
of the body, and the urogenital tract1'4
has been a frequent site of involvement
by both the benign and malignant vari
eties. Other sites recorded for the tumour
are muscle and subcutaneous tissue, mes
entery of the bowel,3 and the breast. Stout0
has defined the mesenchymoma as a tu
mour which is presumably formed from
the cellular derivatives of mesenchyme,
and is composed of cell masses more or
less resembling the various derivatives of
the supportive and reticuloendothelial sys
tems.
The case reported here is of great inter
est because of the involvement of the
bladder, urethra and vagina by a large
tumour situated in the retropubic space,
which caused vesical neck obstruction and
dystocia. The surgical approach to this
lesion, which presented vaginally, was
through the retropubic space, rather than
through an anterior vaginal route. Many
extensive paravaginal and periurethral
lesions can be more readily dealt with
through this route than by a vaginal ap
proach.

The patient was seen six weeks postpartum,
and on examination when the vaginal tumour
was palpated, it seemed to have increased in
size and had become somewhat cystic. On
April 13, 1959, she was admitted to hospital.
There were no symptoms of pain due to urin
ary obstruction, infection or hematuria. Urin
alysis revealed a specific gravity of 1.020, acid
reaction, a trace of albumin, and on micro
scopical examination an occasional red blood
cell, many white blood cells per high power
field and a few epithelial cells. The hemo
globin was 90% (1 4 .0 g.) ; the white blood
count was 5400 per c.mm., with a normal
differential, and the sedimentation rate was 3

C a se R e po r t

A 21-year-old white housewife, pregnant
for the first time and with an estimated date
of confinement on January 20, 1959, was ad
mitted in early labour on January 25, 1959.
The prenatal course had been entirely un
eventful. On pelvic examination a mass was
found approximately 10 cm. in diameter
which filled the vagina, chiefly in its anterior
aspect (Fig. 1 ). The vertex of the fetal head
was floating, being prevented from engaging
by this tumour. A cesarean section was per
formed during which it was noted that the
tumour, situated in the retropubic space, was
firm and irregular in shape. The patient’s post
operative course was uneventful and she was
discharged on the twelfth day following the
cesarean section.
“ Departments of Urology, Pathology and Gyne
cology, Jewish General Hospital, Montreal.

Fig. I.—Vulvar view showing retractor on
posterior wall of vagina, with a large mass project
ing into the anterior vaginal wall. (Ureteral cathe
ters protrude from the urethral orifice.)
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Anterior
va£>m a l
w a ll

Catheter

. 5 u re th ra
Fig. 2.—Diagrammatic representation of tumour
in relation to bladder, urethra and vagina.
mm./hr. Cystoscopy revealed considerable in
dentation of the right side of the floor of the
bladder which elevated the right ureteral
orifice (Figs. 2, 3 and 4 ) . This intrusion was
also noted on the right portion of the urethra.

Fig. 3.—Cystogram (AP view) showing compres
sion effect on the right lateral wall and neck of
bladder and urethra by the tumour.

Fig. 4.—Cystogram (oblique view) showing in
dentation of the bladder wall by tumour.
Catheters, French #5, were easily passed to
both renal pelves.
On April 15, 1959, the retropubic mass was
excised through a transverse lower abdominal
incision above the symphysis pubis, incising
the anterior rectus sheath and separating the
rectus muscles in the midline. The bladder
was brought into view and retracted posterior
ly exposing the retropubic space. Upon inspec
tion of that area, a large mass which appeared
to be beneath the endopelvic fascia was seen
adjacent to the right side of the vesical neck
and urethra. A dissection was carried out of
the large tumour which invaginated the blad
der wall, vesical neck and right aspect of the
urethra (Fig. 5 ) . The upper portion of the
mass was solid but the lower portion was of
a cystic consistency. Because of its location
and cystic Character the possibility of a Gaertner’s duct cyst was considered. After the mass
was elevated the anterior vaginal wall was
incised and then closed. Drains were placed
in the retropubic space and the abdomen
closed. The postoperative course was essen
tially uncomplicated and the patient was dis
charged 11 days after the operation. She has
been examined periodically since that time
and two years later there is no evidence of a
recurrence of the tumour.

Pathology
The specimen consisted of a globular frag
ment of firm, grey-pink tissue measuring 10
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Fig. 5.—View of operative area, with tumour mass dissected free, except for its
attachment to urethra and vesical neck.

x 9 x 4 cm. Its outer surface was wrinkled
and covered by fibrous adhesions. Sectioning
showed an irregular grey-white edematous sur
face and a cystic space measuring 2.5 cm.
in diameter (Fig. 6 ). Anatomical orientation
was not possible. Several sections were sub
mitted for histological examination.
Upon microscopical examination, multiple
sections taken through the large tumour mass
showed it to be limited along the periphery
by compact tissue, presumably indicating its
encapsulated nature. The tumour itself was
composed o f relatively dense fibrous connec
tive tissue in which numerous spaces lined
with endothelium were present; most of these
were empty but some contained small num
bers of red blood cells and some precipitated
albuminous material. Many of these spaces
consisted of single layers of endothelial cells
only (Fig. 7 ), while other vascular spaces
showed thick, concentrically arranged inner
muscular and outer fibrous coats. Throughout
the tissue, most of which was hyalinized, there
were irregular groups of spindle-shaped cells
cut in various planes (Fig. 8 ). Some o f these
had blunt nuclei, and superficially resembled
fibroblasts. In many situations the supporting
tissue was markedly edematous and, indeed
cystic degeneration was seen in a number of
areas. No interstitial hemorrhage and no in
flammatory infiltr? ,e was seen.

Sections stained by the trichrome method
revealed that much of the tissue took a deep
blue stain, including the outer walls o f the
majority o f the thickened blood vessels. H ow 
ever in a number o f areas some o f the spindleshaped cells, cut at multiple planes, showed
red-staining cytoplasm, indicating their smooth
muscle nature. Careful examination o f these
cells failed to reveal any transverse striations
in any situation.
Diagnosis.—Benign mesenchymoma
leiomyofibroma).

( angio-

Fig. 6.—The gross specimen of tumour after its
removal.
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Fig. 7.—Low power view to demonstrate collagenized connective tissue and angio
matous structures.
D isc u ssio n

Mesenchymomas are tumours composed
of a mixture of tissues all of which are de
rived from mesenchyme. Thus, such tu
mours may be composed of admixtures of
any of the following tissues in varying

ratios: fibrous, adipose, smooth muscle,
skeletal muscle, vascular structures, endo
thelium, cartilage, bone and myxomatous
tissue. Such tumours are in all probability
dysontogenetic growths.
V~

Fig. 8.—A relatively low-powered view showing spindle-shaped cells. Many of these
were shown to be smooth muscle after staining with Masson trichrome stain.
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Because of the presence of at least three
mesenchymal derivatives, namely, fibrous
connective tissue, vascular endothelium
and smooth muscle, the term “mesenchy
moma” is applicable to the tumour re
ported in this communication. Both benign
and malignant forms of mesenchymomas
occur,7 but the pathological features of the
present case indicate that this tumour is
benign.
Operative approach to this large mass
presenting vaginally was possible through
the anterior vaginal wall or the retropubic
space. The latter was selected because of
our experience with the retropubic expo
sure in the urethrovesical suspension oper
ation (Marshall Marchetti) for stress in
continence, where dissection can be easily
carried out down to the most distal seg
ment of the urethra. This has prompted us
to use this avenue for the surgical exposure
of large paravaginal or paraurethral lesions,
because they can be dealt with more easily
in this manner than by the vaginal ap
proach.
Su m m a r y

A case of mesenchymoma (angioleiomyofibroma) arising in the retropubic space
and involving the bladder, urethra and
vagina has been presented. Attention is
drawn to the facility with which large
paravaginal and paraurethral lesions are
exposed through the retropubic approach.

1.
2.

3.
4.
5.
6.
7.
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B o w en ,

R esume

La tumeur mixte d’origine mesodermique, en
core appelee mesenchymome, peut se rencontrer
dans n’importe quelle localisation. Un cas est
presente ici avec localisation retropubienne.
II s’agit d’une femme de 21 ans admise a
l’Hopital General Israelite de Montreal pour
grossesse a terme, au debut des premieres douleurs
d’accouchement. A l’examen, on trouve que
l’engagement de la tete de l’enfant est gene
par une masse tumorale d’un diametre de 10 cm.
environ qui obstrue le vagin sur sa face anterieure. L’accouchement est alors effectue par
cesarienne. Apres cette premiere intervention, la
malade quitte l’hopital sans complication. Elle
est rehospitalisee six semaines plus tard et il
semble a ce moment que la tumeur vaginale a
augmente de volume. Une intervention pour abla
tion est pratiquee: on trouve alors cette tumeur
envahissant 1’espace retropubien, la paroi vesicale
anterieure et la portion droite de l’uretre. Les
suites operatoires furent excellentes. Le diagnostic
histopathologique est celui de; angioleiomyofibrome, mesenchymome benin.

Volume 4 of the Canadian Jou rn al o f Surgery contains five issues, from
October 1960 to October 1961 inclusive. All future volumes of the Journal will
be published within the calendar year, the first issue appearing in January and
the other issues in April, July and October. This change has been made to comply
with the wishes of subscribers.
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THYMIC CYSTS OF THE NECK”
RO BERT COTE, F.R.C.S.[C], F.A.C.S. and CLAUDE FORTIN, M.D., Quebec, P.Q.

A m o n g the malformations of the neck, an

interesting and rare entity is the thymic
cyst. A ccord in g to Arey,1 the thymus orig
inates at the end o f the sixth week from
ventral sacculations of the third pharyn
geal pouches. H ollow at first, these two
diverticula becom e solid rapidly by epithelialization. By the eighth week, their

cervical lump which was first noticed by her
mother six days before admission. There was
no serious illness in the child’s past history
and on physical exmination a soft, painless,
fluctuating mass was palpated under the an
terior border of the right sternomastoid muscle
that extended from the clavicle up to the
hyoid bone. A radiograph of the chest was
normal.

Fig. 1.—Lumen of the cyst limited by a fibrous wall covered with a cylindrical epi
thelium.

lower ends enlarge and becom e united.
These unified ends attached to the peri
cardium descend into the thorax and reach
their normal position in 'the anterior medi
astinum. If a portion o f either of the su
perior ends persists, in the cervical region,
it may d evelop as heterotopic thymic tissue
and give rise to a solid tumour or form a
cyst.
C ase R epo r t

A 6-year-old girl was admitted to hospital
on February 22, 1960, because of a right
’ From the Department of Surgery, St-Sacrement
Hospital, Quebec.

An aspiration biopsy was performed, and
on cytological examination the 15 c.c. of
brownish fluid contained polymorphonuclear
leukocytes, histiocytes, squamous cells and
cholesterol crystals. After the patient was
treated for an upper respiratory infection,
surgery was performed under general anesthe
sia. The mass was found to be a multiloeular
cyst, located within the carotid sheath be
tween the common carotid artery and the
internal jugular vein. The upper pole was
deep behind the carotid bifurcation and the
lower end extended down into the thorax. The
postoperative course was uneventful, and the
patient was discharged on March 15, 1960.
Macroscopic examination revealed a multilocular cyst filled with an amorphous brownish
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material. The thickness of its wall varied from
a few millimetres to 10 mm. On histological
examination, the cystic spaces contained acid
ophilic granular material and a few cholester

ol crystals. The wall, covered by
squamous epithelium which was
in some areas (Fig. 1 ), was made
nective tissue in which there were
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T A B L E I.— T hymic C ysts of th e N e c k : C linica l D ata

Author
Pollosson and Pi6ry8................
Pezcoller7....................................
Hyde et al.*................................
King5............................................
Heinz3........................................
Weller et a l." ............................

Number of
cases
i
i
i
8
1
1

Year
1901
1929
1944
1949
1950
1951

Sex
M
F
M
—
M
F

Age
m
5
5

Williams and Gerber12............
Crawford et al.2........................
Viar et al.10...............................

1
1
1

1957
1957
1959

M
M
M

6
6
5

—

6

Location
Right neck.
Suprasternal notch and
—
mediastinum.
8 months High in right anterior
cervical triangle.
Cervical.
41-2 months Left anterior and pos
terior cervical
triangles.
Several weeks Anterior to the left
sternomastoid muscle.
3 years Lateral to right lobe of
thyroid.
4 years Along lower anterior
border of left sternomastoid.
Duration
—

—

—

—

esterol granulomas (Fig. 2) and many foci since then. Finally, an extensive review, in
of thymic tissue (Fig. 3) with typical Hassall cluding all thymic cysts both mediastinal
bodies (Dr. Robert Gameau).
or cervical, was made by Krech, Storey and
Umiker,® in which they repotted four addi
R eview of the L iterature
tional cases but none of these were situated
The instances of thymic cyst of the neck in the neck.
described in the literature have been sum
marized in Tables I and II. The first was D iscussion
published in 1901 by Pollosson and Piery,8 Our case is similar to those reported in
who reported the tumour as a malignant the literature. The age of the patient and
thymic cyst. Unfortunately, their patient clinical data are comparable. A laterally
died on the day of the operation.
placed fluctuating mass in the neck which
Pezcol'ler’s case,7 reported in 1929, was does not move with swallowing should
interesting because the tumour presented make one think of this diagnosis, particu
in the midline, above the Sternal notch. larly in a child. An anteroposterior radio
In 1944, Hyde, Sellers and Owen4 reported graph of the chest is necessary to deter
the first successful excision of a thymic mine the degree of extension of the mass
cyst.
into the mediastinum.
In 1949, King5 reported on 76 branchial The pathological features are usually
cysts and extensive histological studies re those of a multilocular cyst which contains
vealed that eight of them contained thymic a brown fluid with cholesterol crystals. The
tissue in their walls. Several other in lining epithelium is variable; the wall con
stances of thymic cysts have been reported tains granulomata and fibrous tissue; the
T A B L E II.— T hymic C ysts of th e N e c k : P athological D ata
Author
Contents
Lining
Pollosson and Piery8...................... Multilocular with brown fluid.
Flat pavement cells.
Pezcoller7........................................... Brown fluid with granular debris
Cuboidal and cylindrical
cells.
Hyde et al.A...................................... Multilocular with yellowish-brown liquid con- Flat cells.
taining cholesterol crystals.
King5...................................................
Heinz3.................................................
—
Squamous epithelium.
Weller et at.11................................... Unilocular, brown fluid.
Squamous epithelium and
flat cells.
Williams and Gerber12.................. Unilocular, yellow fluid containing cholesterol Flat pavement cells.
crystals.
Crawford et al.2............................... Multilocular, brown red fluid.
Stratified squamous epi
thelium.
Viar et al.w ........................................
—
Squamous epithelium.
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finding of thymic tissue in the wall makes
the diagnosis.
The frequency of malignant change in
these cysts is difficult to establish, but ma
lignant thymomas have been said to have
originated in aberrant thymic tissue.
The surgical removal of the cyst is not
usually difficult. The danger of removing
one or more parathyroid glands with the
mass is real, but since these cysts are uni
lateral, serious consequences should be
minimal.
Finally, what is the nature of such a
cyst? Speer0 has suggested five possible
ways in which a cyst may be formed with
in the thymus.: (1 ) from embryonal rem
nants; (2 ) from sequestration of involuted
areas; (3 ) from degenerating Hassall’s cor
puscles; (4 ) from lymph vessels, and (5 )
from neoplastic processes. However, con
sidering the embryology of the neck, the
location of the cyst and the findings of
King,5 the lesion could be simply a branch
ial cyst with thymic tissue in its walls.
Su m m a r y

The medical literature on thymic cysts
arising in the neck has been reviewed and
a case reported. The clinical and patho
logical data have been discussed and the
pertinent features of these tumours have
been examined in some detail.
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R esume
On sait que le thymus se forme a la fin de
la sixieme semaine embryonnaire a partir des
tissus de la region anterieure de la troisieme
poche pharyngienne. Ces bourgeons sont attaches
au pericarde et lors du developpement de ce der
nier, sont entraines dans la cavite thoracique. Si
quelques fragments subsistent dans la region cervicale, ils peuvent donner naissance a des kystes
ou a des tumeurs solides.
Un cas de ce genre, chez une petite fille de
six ans est presente. II s’agissait d’une tumefaction
molle et fluctuante situee sur la face laterale
du cou, immobile lors de la deglutition. Une
radiographie antero-posterieure du thorax devra
toujours etre faite pour determiner 1’extension de
la tumeur dans le mediastin.
Du point de vue anatomie pathologique il
s’agit d’une masse kystique multiloculaire contenant un liquide brunatre et des cristaux de
cholesterol. Les parois sont generalement bordees
d’un epithelium d’aspect variable; la presence de
plages de tissu thymique permet le diagnostic.
II existe certainement une possibility de degenerescence maligne, bien que cette question soit
peu connue.
Le traitement consistera en l’excision de la
masse. II faudra toujours penser au risque d’enlever en meme temps une ou plusieurs parathyro'ides par accident; cette eventualite serait cependant peu grave puisque ces tumeurs sont
toujours unilaterales.
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RUPTURE OF AORTIC ANEURYSM INTO DUODENUM:
A SUCCESSFULLY TREATED CASE*
W. A. MACLEAN, M.D., F.R.C.S.fC], F.A.C.S. and C. M. COUVES, M.D., F.R.C.S.[C],
F.A.C.S., Edmonton, Alta.
T h e rupture of an aortic aneurysm into
the lumen of the gastrointestinal tract is
an uncommon cause of hematemesis and
melena. Nevertheless, reports of such cases
are appearing in the literature with in
creasing regularity. In a recent report,1 63
cases were collected in which the present
ing symptoms were referable to such a
condition.
Voyles and Moretz,2 in analyzing such
cases in the literature, found that only
27% died within the first six hours follow
ing the sudden rupture, and concluded
that approximately 60% of such occur
rences are amenable to surgical explora
tion and treatment, provided a diagnosis
can be made without delay. They also
reported a single case in which the diag
nosis was established preoperatively and
in which successful replacement of the
aneurysm with a teflon-ivalon graft was
carried out. Unfortunately, this patient de
veloped a leak at the site of the anastomosis
on the 34th postoperative day, which re
quired surgical repair, and he succumbed
five days later with clinical findings sug
gestive of a cerebrovascular accident. To
the best of our knowledge, this is the only
reported case to date in which an aortic
aneurysm, eroding into bowel and present
ing as massive gastrointestinal hemorrhage,
has been successfully resected.
With the increasing application of re
placement procedures for abdominal aortic
aneurysms, the relatively long-term compli
cation of rupture of the graft into the
gastrointestinal tract is now appearing in
the literature. A recent review of this sub
ject by Cordell, Wright and Johnston3 re
veals that rupture of five aortic homografts
into the duodenum has been successfully
treated by resection and replacement with
plastic prostheses, while seven cases of rup
ture were treated without success. Rupture
of the suture line between vessel and pros“Frorn the Department of Surgery, Faculty of
Medicine, University of Alberta, Edmonton, Alta.

thesis with hemorrhage into the gastroin
testinal tract has been reported nine times;
two of these patients were successfully
treated by surgical excision and further
replacement.
It is the purpose of this communication
to report what is believed to be the first
wholly successful surgical management of
rupture of an abdominal aortic aneurysm
into the gastrointestinal lumen.
C ase R epo r t

Mrs. D .B., a 33-year-old woman, was ad
mitted to the Royal Alexandra Hospital on
June 11, 1957, with the complaint of severe
bilateral lumbar pain of seven days’ duration
and some pain in the right groin and buttocks
of two days’ duration. The onset of these
symptoms was heralded by recurrent chills and
fever. Examination at the time Of admission
showed only minimal tenderness in the right
groin which was associated with movement of
the right leg. There was neither costovertebral
tenderness nor bladder tenderness. Pelvic
examination was normal. Initial treatment was
appropriate to the diagnosis of low back syn
drome and consisted of bed rest, antispasmodics and analgesics. However, the symp
toms failed to respond to this regimen and
shortly after admission the patient’s tempera
ture rose to 102.4° F. and continued at this
elevation for four days. During this febrile
episode, her white blood count was 19,650
with 95% polymorphonuclear neutrophils; an
occasional white cell per high power field was
found during urinalysis. The sedimentation
rate was elevated to 43 mm./hr. A urine cul
ture was reported as negative and the blood
urea nitrogen was within normal limits. The
therapy was changed; antibiotics and sali
cylates were administered with rapid improve
ment and complete subsidence of symptoms.
Subsequent investigation, including radio
graphs of the lumbosacral spine and an intra
venous pyelogram, was normal. A flat plate
of the abdomen was also reported as normal.
A diagnosis of pelvic inflammatory disease was
entertained but this was not borne out by
gynecological examination. Consequently, the
final diagnosis at time of discharge was back
pain of undetermined origin.
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This woman was readmitted subsequently
to the same hospital on July 25, 1958. A his
tory was obtained of severe mid-lumbar back
pain occurring the day preceding her admis
sion to hospital, followed by a fainting episode.
The back pain continued for 24 hours and was
followed by massive melena per rectum. At
the time of admission the patient was in a
moderate degree of shock and was passing
bright red liquid blood per rectum. A sigmoidoscopic examination was carried out but this
failed to reveal any pathology in the lower
colon. During this time there was nothing ab
normal noted on abdominal examination. She
experienced two bouts of vomiting; the initial
emesis was bile-coloured and not bloody, the
second was blood clot. During the night she
suffered hemorrhage per rectum, which was
almost exsanguinating and required 2500 c.c.
of whole blood and 1000 c.c. of polyanhydroglucose (Dextran) to bring under control.
The bleeding appeared to stop with these
measures and her blood pressure, pulse and
hemoglobin returned to normal limits. A com
plete gastrointestinal investigation was carried
out in the ensuing days. This included a bari
um swallow for esophageal varices, radio
graphs of the stomach and duodenum for pep
tic ulceration, and a barium enema with air
contrast for pathology of the colon; all were
reported as negative. A small bowel “followthrough” was done and reported as showing
no evidence of pathology. Because of the m as
sive gastrointestinal hemorrhage which this
woman had experienced, an exploratory lapar
otomy was performed seven days after admis
sion, and six days after the clinical arrest of
hemorrhage. The only positive finding was
an aneurysm Of the abdominal aorta which
arose just below the left renal artery and ex
tended down to involve both common iliac
arteries. This aneurysm had eroded the poster
ior wall of the fourth part Of the duodenum
(Fig. 1). The duodenum in this area w as
stretched tensely over the mass and on
opening the anterior duodenal wall, a 1-mm.
perforation of the posterior wall was encoun
tered which was plugged by a small thrombus.
The duodenotomy and the abdominal incision
were closed and arrangements were made to
carry out a resection of the abdominal aorta
shortly after. The abdomen was reopened six
hours after the initial laparotomy; the aneur
ysm and a portion of the fourth part of the
duodenum were resected and an orlon-knit
bifurcation graft was inserted to re-establish
vascular continuity. The patient was ambulant
within 48 hours and experienced no post
operative complications. She was discharged
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Fig. 1.—Sketch of findings at laparotomy. A
window has been removed from the anterior wall
of the fourth part of the duodenum to expose the
area of erosion and thrombosis.
13 days after the aortic graft was performed.
The pathological report described atheroma
tous plaques in the excised portion with
aneurysmal dilatation at several sites. Micro
scopical examination showed a small round
cell infiltrate, mainly lymphocytes and plasma
cells, lying in the adventitia of the vessel.
The only other investigation carried out at
this time included serological determinations,
the Kahn and Wassermann reactions, which
were negative.
The patient has now been followed up for
30 months since her aortic resection and graft
ing procedure and has remained well through
out this time. Femoral pulsations are normal
at the present time and she has no complaints.
D isc u ssio n

It is interesting to speculate about the
cause of this patient’s previous admission
to hospital with a complaint of severe back
pain. This probably represented an initial
minor leak of the aneurysm into the retro
peritoneal space. If this is true, the fact
that she carried on, asymptomatic, for a
further 13 months is notable. Even in retro
spect, review of the radiographs of the
abdomen taken during her first admission
gave no hint of the presence of an aneur
ysm. The exhaustive radiographic investi
gation undertaken before laparotomy, even
though the diagnosis of an aneurysm was
not entertained clinically, shows no evi
dence suggestive of an aortic aneurysm.
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The diagnosis of rupture of an aneurysm
as a cause of this patient’s melena, hematemesis and shock, did not enter our minds.
The investigative procedures carried out
after the cessation of bleeding ne
cessitated considerable abdominal manip
ulation on the x-ray and sigmoidoscopic
tables; the risks of such manipulation are
a frightening thing to contemplate in light
of the findings at laparotomy, and bring to
mind the simile of a keg of dynamite. In
another review of this subject, Skromak
et a l * report that patients with rupture
of an aneurysm into the bowel usually
die within 10 days of one or a series of
such episodes. It is interesting that a small
clot in the aneurysmal wall can control
aortic pressures for such a period, despite
extensive abdominal manipulation.
Our preoperative diagnosis at the time
of laparotomy was an undiagnosed duo
denal ulcer or a bleeding Meckel’s divertic
ulum. However, with severe bleeding of
an obscure nature, we were prepared to
find almost any rare gastrointestinal ab
normality, with the exception of the one
that was found. Considering that most
reported cases of this condition occur in
elderly patients and that over 50% of such
aneurysms can be diagnosed by radiolog
ical examination and by abdominal palpa
tion,3 there is some justification for our
failure to consider this condition in our
differential diagnosis of this 34-year-old
woman preoperatively.
The rarity of arteriosclerotic aneurysms
in patients in this age group, coupled with
the fact that the aorta proximal to the
aneurysm appeared normal to palpation
and inspection aroused the suspicion of
some other etiological factor as a cause
for this aneurysm. Tuberculous lymphaden
itis with subsequent erosion into aorta and
the subsequent formation of a false aneur
ysm has been followed by erosion into the
gastrointestinal tract and has been cited
as a rare cause of massive hematemesis and
melena,3 but no such findings were noted
at laparotomy in this case. Syphilis has
always been considered an etiological fac
tor in many aortic aneurysms. The nega
tive serology in this case, together with no
history of infection, tend to rule out this
diagnosis. The round cell infiltration noted
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by the pathologist, however, is character
istic of luetic infection. Consequently, a
Treponem a p a l l i d u m immobilization
(T .P .I.) test was done and reported as
negative on two occasions. Therefore, the
final diagnosis must be an arteriosclerotic
aortic aneurysm.
This patient has recently been examined
by one of us, two years and four months
following the successful surgery. Nothing
was found to indicate failure or degenera
tion of the graft. The peripheral pulses
are equal and full in both lower extremi
ties and no abnormality can be detected on
abdominal examination.
Inasmuch as most operations for aortic
replacement, using either a homograft or
plastic prosthesis, are performed upon
elderly people whose life expectancy is
limited, we feel that we have an excellent
opportunity in this case to observe the fate
of such a graft over a long period of time.
To date we have relied on clinical findings,
and have not carried out any direct exam
ination by aortography. In view of the rup
ture of grafts into the gastrointestinal tract
alluded to in the introduction,3 any further
gastrointestinal hemorrhage in this patient
will be viewed as a surgical emergency.
Summary
The successful treatment of a patient
with rupture of an abdominal aortic aneur
ysm into the duodenum has been reported.
In the light of our experience, such a diag
nosis should be considered in all obscure
cases of severe gastrointestinal bleeding.
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R esum e
Ceci est 1’histoire d’un cas d’anevrysme de
l’aorte abdominale ayant rupture dans le duo
denum et qui put etre traite avec succes.
II s’agit d’une femme de 34 ans admise a
Fhopital “ Royal Alexandra” en 1958. Elle se
plaignait de douleurs lombo-sacrees, de lipothymies et de melena depuis quelques jours. A
l’admissfcm, la malade etait en etat de leger choc
et rejetait du sang rouge par le rectum. La sigmo'idoscopie ne montra cependant rien de spe
cial. Des crises de vomissements survinrent, dont
l’un etait compose de caillots de sang. II
devint necessaire de la transfuser (2500 ml. de
sang et 1000 ml. de DeXtran). Apres avoir fait un
transit qui ne montra rien de special, on se

CORONARY EN DARTERECTOM Y*

“The feasibility of coronary endarterectomy
in some patients with segmental occlusive dis
ease has recently been demonstrated by Longmire and Bailey. Success of this procedure,
however, depends upon proper selection of
patients with localized segmental occlusions
and the perfection of techniques of small ves
sel surgery. Recent development of improved
methods of coronary arteriography, including
cine-roentgenography, have made possible the
localization of segmental occlusions with rea
sonable accuracy, thus facilitating the selection
of patients for operation. Once the diagnostic
problems have been solved, the need for better
techniques of arterial disobliteration and re
construction will become increasingly impor
tant. At present, thrombosis of the vessels
after thromboendarterectomy is the principal
cause for both early and late failures. In a
recent study relating to small vessel surgery
we demonstrated that stenosis of the lumen
after closure of an arteriotomy was a common
cause of thrombosis. To avoid this complica
tion, a technique was described wherein an
oval-shaped patch of suitable material was
sutured to the wound edges, preventing lu* E l l is , P. R., Jr . a n d C o o l e y , D. A.: The patch
technique as an adjunct to coronary endarterec
tomy, J. Thorac. ir Cardiovasc. Surg., 42: 236,
1961.
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resolut a une laparotomie exploratrice. On decouvrit un anevrysme de l’aorte abdominale
setendant de l’artere renale gauche jusqu’a la
bifurcation iliaque. Cet anevrysme avait erode
la paroi posterieure du duodenum dans sa quatrieme portion et il existait une communication
entre le vaisseau et la lumiere duodenale, com 
munication qui ne se trouvait obstruee que par un
petit caillot. Le duodenum fut ferine et Ton proceda a une resection de l’aorte abdominale, suivie de
greffe par un tube d ’orlon. Les suites operatoires
furent bonnes et la malade est maintenant
guerie.
Du point de vue etiologique, il a ete possible
d’eliminer
la
syphillis
dans
ce
cas.
Il
s’agissait d’un anevrysme d’origine atheromateuse.

minal constriction. This method was success
fully applied to coronary and femoral vessels
in experimental animals. The following study
consists of a more intensive investigation of
the application of this technique to coronary
artery surgery. A comparison of various types
of patch materials was made in experimental
animals, and the feasibility of the clinical ap
plication of this method was evaluated in
human hearts removed at autopsy in which
segmental coronary occlusions were present
“This study consists of an evaluation of the
patch technique as an adjunct to coronary
endarterectomy. Patches made from arterial
autograft, venous autograft, pericardial sac,
and Dacron prosthesis were successfully used
to facilitate closure of longitudinal incisions in
the circumflex branch of the left coronary in
dogs. The best results were obtained with
arterial autograft, maintaining patency in 7
out of 10 animals.
“Application of the technique to the cor
onary arteries in human beings was evaluated
in autopsy hearts in which an endarterectomy
was performed for segmental occlusive dis
ease. The longitudinal arteriotomy incisions in
the vessels were closed with a patch thus
avoiding narrowing. The patch technique with
out endarterectomy may be a satisfactory
technique for surgical treatment c>f partial
occlusions of the coronary vessels.”
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EXPERIMENTAL SURGER Y
THE ETIOLOGY AND PATHOGENESIS OF CHOLECYSTITIS:
AN EXPERIMENTAL STUDY.®
DONALD J. CURRIE, M.D., F.R .C .S.[C ],t Toronto

be produced by bile overly concentrated
by the gallbladder. In 1932, Andrews,
Schoenheimer and Hrdina1 showed that
the inflamed gallbladder absorbs bile salts
rapidly but cholesterol more slowly, if at
all. This work has been confirmed by
others; it suggests that if overly concen
trated bile causes, acute cholecystitis, it is
due to substances Other than bile salts be
cause these salts are rapidly absorbed by
the inflamed organ.
In 1942, Womack and Bricker16 found
that acute cholecystitis sometimes occurs
after simple ligation of the cystic duCt if
the bile is left in situ. The inflammation
varies with the content and concentration
of the bile. When the bile is removed and
replaced by physiological saline no inflam
mation occurs.
In 1946, Gatch, Battersby and Wakim7
injected 5% solutions of commercially pre
pared bile salts and activated pancreatic
juice into the bile ducts of dogs and found
that each of these produced acute cholecys
titis if the ducts were ligated after the in
jection. Injection of solutions of bile salts
into the portal and systemic veins also
produced cholecystitis, but this inflamma
tion was prevented by occlusion of the
cystic duct. They concluded that the con
centrated bile salts, which produced
1 ).
cholecystitis, reached the gallbladder by
way of the common hepatic and cystic
Review of the L iterature
ducts.
In 1938, Aronsohn and Andrews2 pro
In 1952, Howard, Milford and DeBakey8
duced acute cholecystitis in dogs by inject
used a 20% solution of commercially pre
ing 7 to 20% solutions of certain bile salts
pared bile salts to produce experimental
or canine gallbladder bile concentrated to
acute cholecystitis in the obstructed gall
about half its volume into the obstructed
bladders of dogs. They found that 15% of
gallbladder. They were the first to suggest
the animals had normal gallbladders after
that acute cholecystitis in humans might
this injection, but the percentage of normal
gallbladders after injection increased
“ Department of Surgery, St. Michael’s Hospital,
markedly with simultaneous sympathetic
Toronto. Aided by a grant from the Ranting Re
denervation.
search Foundation.
tSurgeon, St. Michael’s Hospital, Toronto, and
Thomas and Womack14 produced a
Clinical Teacher, Department of Surgery, Faculty
forced concentration of gallbladder bile in
of Medicine, University of Toronto.

M any authors have cast doubt on the im
portance of bacterial infection in acute
cholecystitis. Often, no bacteria are found
at the time of operation or, if found, they
are the same as those found in cases of
chronic cholecystitis. Obstruction of the
cystic duct can reasonably be related to the
onset of the disease. The pathological
changes of hemorrhage and edema, and
fewer than the expected number of acute
inflammatory cells in the bladder mucosa
and wall are generally different from the
changes seen in inflammatory lesions in
other human organs. Many of these authors
favour a chemical causation, such as con
centrated bile or activated pancreatic
juice. It is accepted that obstruction and
stasis of bile are important factors in the
pathogenesis of acute cholecystitis.12
With the possible exception of the study
by Thomas and Womack,14 cholecystitis
has not been produced by bile concen
trated by 'the intact gallbladder. The ex
periments to be described were designed
to investigate the possibility that forced
concentration of bile by the gallbladder,
a high concentration of cholesterol in the
gallbladder or some other substance in
human gallbladder bile might produce
cholecystitis in experimental animals (Fig.
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Fig. 1.—An outline of the operations performed in the experiments.

dogs by producing dehydration for 48
hours. After dehydration, ligation of the
cystic duct and vessels was carried out
and laparotomies were performed at two
days, and two, four and eight weeks to
study the pathological changes in the gall
bladder. Ligation of the cystic duct, cystic
artery or separation of the gallbladder
from the liver produced no significant
change in 10 dogs. Ligation of the cystic
duct and artery simultaneously, and re

placement of the contained bile with saline
produced only slight edema in each of four
dogs. Ligation of the cystic duct and ar
tery in four dogs caused total gangrene in
three and partial gangrene and edema in
the fourth. In 15 dogs, ligation of all of
the components of the cystic pedicle en
masse resulted in six instances of gan
grene, six instances of normal gallbladder
or mild subacute inflammation, and three
instances of a swollen red gallbladder

576

CANADIAN JOURNAL OF SURGERY

Vol. 4

Fig. 2.—The grades of pathological changes found in the control gallbladders of dogs.

bathed in serosanguinous fluid, which was
grossly considered to be acute cholecystitis.
The necessity of cystic artery ligation in
addition to ligation of the cystic duct was
emphasized.
Bevans and Mosbach3 mention that ani
mals fed a normal diet with the addition
of dihydrocholesterol or 3-betacholestanol
often show inflammatory changes in the
gallbladder wall and bile ducts. These
cholesterol precursor substances were used
in the experimental production of athero
sclerosis and biliary calculi. Similar changes
were found by Caira e t a l S'
Obstruction to the outflow of bile has
been shown to be necessary by many
workers, including Morris, Hohf and Ivy,12
in the experimental production of cholecys
titis.
In 1957, Imamoglu, Perry and Wangen
steen9 reported the experimental produc
tion of biliary concretions by incomplete
stricture of the lower common bile duct.
TA B L E I.— T he G r a d e s

Controls.....................................................
Experiments.............................................

Concretions were found in seven of eight
rabbits with incomplete stricture after an
average interval of nine weeks. There was
no mention of inflammatory changes in the
gallbladder of these animals.
E xperim en ta l M ethods

and

R esults

Soon after these experiments were be
gun, it was realized that the gallbladder
of a number of normal laboratory animals
showed some microscopic pathological
changes which might be mistaken for sig
nificant inflammatory reactions due to the
procedure. For this reason 64 normal dogs
were sacrificed and their gallbladders were
studied microscopically as. controls for the
experiments. Dr. T. Van Patter, pathologist
to St. Michael’s Hospital, has studied these
specimens and all of the specimens from
the experiments. He has critically graded
each specimen on the basis of inflamma
tory changes on a basis of zero to four
plus. As shown in Table I, the distribution
of

I n fla m m a to ry C han g e

Total
studied

0

1 plus

2 plus

64
95

11%
8%

58%
48%

31%
29%

3 plus

4 phis

10%

5%
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Fig. 3.—The gross and microscopic appearance of acute suppurative cholecystitis from experi
ment 1. Contamination occurred during repeated transfer of bile to the obstructed gallbladder.

of the grades in the control group closely
corresponds to the distribution of the
grades in the experimental group. Only
grades 3 and 4 plus are considered signifi
cant.
Three grades of normal gallbladder
from the control group are shown in Fig.
2. On the left, the unquestionable normal
is shown. In the middle, there is a slight
degree of chronic inflammation with focal
lymphocytic infiltration and glandular hy
perplasia, and this was graded one plus.
On the right, there is a moderate focal
lymphocytic infiltration with some muscu
lar hypertrophy graded two plus. AH the
original photomicrographs were taken at
the same power, 13 diameters.
Experiments were designed to force an
over-concentration of bile by the gallblad
der in dogs by the repeated addition of
liver bile, by glass and plastic one-way
valves implanted in the cystic duct, by de
hydration lasting 72 hours, followed by
right hepatic duct ligation, and in rabbits
by partial occlusion of the lower common
bile duct. Studies of the effect of sterile
human gallbladder bile from fresh surgical
specimens and of excess commercially pre
pared cholesterol on the obstructed gall
bladder of dogs were also made. All ani
mals had been fed normal kennel rations
and fluids ad libitum unless otherwise
specified. Intravenous pentobarbital was
used in every case as the anesthetic agent.
Gross colour photographs and histological
sections were made of each specimen.

Experiment l.-T -T u be Transfer of Bile
Repeated injections of liver bile ob
tained from an indwelling T-tube in the
common bile duct were made into the
cannulated gallbladder. A No. 10 T-tube
was implanted in the common bile duct
in 13 dogs in the usual fashion. The cystic
duct was isolated by careful dissection
and divided. The proximal end was lig
ated. A No. 240 polyethylene tube was
passed into the gallbladder through the
distal cystic duct and held by a linen liga
ture. Bile was collected in a plastic battle
suspended under the animal by a canvas
belt. Twice daily, 5-7 ml. of liver bile was
transferred to the gallbladder and the plas
tic tube was clamped.
In spite of very careful dissection and
isolation of the cystic duct from the cystic
vessels, nine of the 13 animals died or had
to be sacrificed in the first five days. In
each case, gangrene of the entire wall of
the gallbladder was found. The four re
maining animals were sacrificed on the
second to fourth day after laparotomy;
of these, three had necrosis of only part
of the gallbladder wall and the viable por
tions of the wall of these gallbladders
showed an intense acute suppurative in
flammation indistinguishable from human
acute cholecystitis. The other gallbladder
had no necrotic areas and showed acute
cholecystitis identical to the disease in
humans throughout the whole gallbladder
wall. The gross and microscopic appear
ance of this organ is shown (Fig. 3 ). Cul-
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Fig. 4.—The one-way glass and plastic valves used in experiments 2 and 3. On the right,
specimens from experiments 2 and 3 are shown in which the action of the glass (above) and plastic
(below) valves was fouled by a precipitate of blood, mucus or both.

tures of the contents of all 13 gallbladders
were positive for contaminating organisms.
The technical difficulties in this experi
ment were considerable. In spite of great
care in dissection of the cystic duct, gang
rene of the gallbladder did occur. We be
lieve that disturbance of the cystic vessels
was the cause of gangrene of the gall
bladder, although Morris, Hohf and Ivy1”
and Thomas and Womack14 felt that be
cause of the rich collateral circulation
from the liver, simple ligation of the cystic
duct or deliberate ligation of the cystic
artery could be performed without adverse
affect on the gallbladder. Furthermore, it
is almost impossible to collect bile con
tinuously from an indwelling T-tube and
transfer bile repeatedly to an indwelling
plastic tube without contamination. A cul
ture taken from each gallbladder in this
experiment showed the presence of con
taminating organisms.

Experiment 2.—One-Way Glass Valves
Small one-way valves were made from
shaped glass tubing into which a loosely
fitting glass obturator was placed to form
a tight seal. Each valve was tested before
implantation and was found to allow a
flow of water in one direction, but did not
permit any leakage in the opposite direc
tion. The technical difficulties of fixing the
valves in the cystic duct without injury
to the vessels were overcome by the use
of a small encircling aluminum band
which had teeth on its deep surface. The
band was held in position around the
cystic duet by a ligature. This technique
is similar to the method of implanting a
Huffnagel valve in the ascending aorta. A
short incision in the fundus was made to
insert the valve into the lumen of the gall
bladder. In most of the animals the right
hepatic duct was ligated below the cystic
duct to force bile towards the gallbladder.
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One-way glass valves were implanted in
the cystic ducts of 11 dogs and these ani
mals were sacrificed at varying intervals
ranging from 5 to 30 days. The action of
all of the valves was fouled by either thick
mucus or a precipitate of blood. Micro
scopical examination revealed a two plus
grade of inflammation of a chronic nature
in most of the specimens, which was not
considered significant. Gangrene did not
occur in any of the gallbladders.
Experiment 3.—One-W ay Plastic Valves
One-way plastic valves were made from
thin polyethylene sheets fused by heat and
pressure to form a small flat envelope on
the end of No. 240 polyethylene tubing.
A small slit was cut in one sheet to allow
bile to enter the gallbladder, but lateral
pressure on the envelope by bile caused
the bag to collapse and effectively pre
vented bile from leaving the gallbladder.
These valves were fixed in the cystic duct
by an encircling band, as in experiment 2,
and in two of the five animals used the
right hepatic duct was ligated below the
cystic duct.
As in experiment 2, in every animal the
action of the valve was fouled by thick
mucus or a mixture of thick mucus and
blood (Fig. 4). Microscopically, two speci
mens showed a three plus degree of subserosal fibrosis and one showed the same
degree of mucosal glandular hypertrophy.
However, these were found to be isolated
changes and each specimen was graded
two plus overall, which is an insignificant
inflammatory change.
Experiment 4.—D ehydration
Twenty-three dogs were prepared by
withholding all fluids for 72 hours before
laparotomy. Ligation of the right hepatic
duct below the cystic duct was carried out
and the animals were sacrificed at inter
vals ranging from 3 to 87 days. This was
an attempt to confirm Thomas and Wo
mack’s 48-hour dehydration experiments.14
Postoperatively, normal food and fluids
were provided.
Of the 23 specimens, five showed autolysis from delayed autopsy or improper

Fig. 5 .—A gallbladder from experiment 4 show
ing significant (3 plus) chronic inflammatory
changes.

fixation. One specimen studied on the 64th
day showed significant three plus changes
reflected in moderate muscular hyper
trophy, chronic inflammatory cell infiltra
tion in the mucous membrane and submucosa, and significant lymphoid follicle
hyperplasia (Fig. 5). Each of the remain
ing 17 specimens showed two plus or one
plus grades of inflammatory change which
were not considered significant.
The technique used differed from
Thomas and Womack’s experiments in that
a 72-hour period of dehydration was used
rather than 48 hours, and the right hepatic
duct was ligated rather than the cystic
duct and vessels en masse. Thomas and
Womack found three instances of acute
inflammation grossly and six instances of
gangrene. In our experiment, no instance of
gangrene or significant acute inflammation
was encountered on microscopic examina
tion. One instance of significant chronic
inflammatory change was noted.
Experim ent 5.—Sterile Human
G allbladder Bile
In order to investigate the hypothesis
that some factor in bile other than micro
organisms might be the cause of cholecysti-
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instance of significant chronic cholecystitis
was found.
Experiment 6 —Excess Cholesterol

Fig. 6.—A gallbladder from experiment 5 show
ing significant (3 plus) chronic inflammatory
changes.

tis, gallbladder bile was collected from
human surgical specimens of acute and
chronic cholecystitis. The sterility of the
bile was confirmed by repeated cultures.
After ligation of the right hepatic duct in
15 dogs, the gallbladder was emptied by
aspiration and 7 to 12 ml. of the sterile
human gallbladder bile was injected into
the gallbladder. The hypodermic needle
was passed through the liver of the animal
directly into the gallbladder to prevent
leakage of bile into the peritoneal cavity.
Evidence of leakage of bile was not found
in any of the animals and studies were
made at intervals varying from four to 21
days after laparotomy.
Of the 15 specimens, two were discarded
because of autolysis. One specimen studied
at 21 days was graded three plus on the
basis of moderate glandular hyperplasia,
subserosal fibrosis and inflammation with
marked chronic inflammatory cell infiltra
tion in the mucous membrane (Fig. 6).
The remaining 12 specimens did not have
significant inflammatory changes. Sterile
human gallbladder bile from cases of acute
or chronic cholecystitis did not cause acute
cholecystitis in the obstructed gallbladder
of the dog in 13 experiments. Only one

The effect of an excess of commercially
prepared cholesterol on the obstructed
gallbladder was observed in 28 dogs. Ap
proximately one gram of sterilized choles
terol crystals was suspended in sterile
saline and injected into the emptied gall
bladders of the animals after right hepatic
duct ligation. No report of a similar ex
periment was found in the literature. The
dogs were sacrificed at intervals ranging
from 4 to 138 days.
Of the 28 specimens, eight showed auto
lysis and in seven of these free bile was
found in the peritoneal cavity. Two other
dogs died of bacterial peritonitis and an
other dog was lost. Of the remaining 17
animals, six showed a three or four plus
grade of chronic inflammatory change. In
these six specimens the changes were de
scribed as a moderate infiltration of
chronic inflammatory cells in the mucous
membrane with marked follicular hyper
plasia, moderate muscle hypertrophy and
subserosal fibrosis. Clefts found in the
thickened subserosa in several specimens
were believed to be due to spillage of the
suspension of cholesterol crystals into the
peritoneal cavity at the time of operation.
These six animals were sacrificed 83, 87,
105, 108, 112 and 119 days after laparo
tomy. Two other animals, sacrificed after
102 and 104 days, were the only other
animals studied after more than 65 days,
but in these, significant changes were not
found. Four of the six specimens with
significant pathological changes showed a
pebbly granularity of the mucous mem
brane which was due to marked lymphoid
follicle hyperplasia. Three of these gall
bladders contained a precipitate consisting
of bile salts and blood (Fig. 7 ). There was
no cholesterol in the precipitate. The re
maining 11 specimens did not show signifi
cant pathological changes and nine of these
animals were sacrificed before the 65th
postoperative day. Prolonged exposure of
the mucous membrane of the obstructed
gallbladder to excess cholesterol may be a
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Fig. 7.—On the left, the serosal and mucosal appearance of a gallbladder from experiment
6 showing significant inflammatory changes on the 105th day. Note the pebbly granularity o f the
mucous membrane caused by lymphoid follicle hyperplasia. In the middle, the microscopic appear
ance of the chronic inflammatory changes graded 4 plus. On the right, the intact and opened
appearance o f another gallbladder from experiment 6 is shown. In addition to significant (3 plus)
chronic inflammatory change this specimen had a precipitate of bile salts on the 108th day.

cause of chronic cholecystitis. No evidence
of acute inflammatory change was found.
Experiment 7 —Partial Occlusion of
the Lower Common Bile Duct
in Rabbits
An experiment similar to that reported
by Imamoglu, Perry and Wangensteen*'
was performed to investigate the hypo
thesis that incomplete stricture of the

terminal common bile duct in rabbits
might cause significant inflammatory
changes in the gallbladder or bile ducts.
Instead of a wrapping of cellophane seal
ing tape dusted with dicetyl sodium phos
phate powder as used by Imamoglu, Perry
and Wangensteen, a ligature of coarse
string was tied around the lower common
bile duct of 45 rabbits using two strands
of 0 chromic catgut as a spacer. The in-

Fig. 8.—The gallbladder of a rabbit from experiment 7 after 175 days. Tw o large calculi are
shown on the left in the opened specimen. Note the roughened mucous membrane. In the upper
right, the appearance of a normal rabbit’ s gallbladder is shown for comparison. In the lower right is
shown the significant (4 plus) chronic inflammatory change from the gallbladder on the left.
Marked glandular hyperplasia, muscular hypertr ophy and sub serosal fibrosis are seen.
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Fig. 9.—The gallbladder of another rabbit from experiment 7 studied on the 152nd day. The
heavy precipitate of small particles consisting of bile salts and blood is shown. A photomicrograph of
a normal rabbit’s gallbladder is shown in the upper right for comparison. The significant (3 plus)
chronic inflammatory changes in this animal’s gallbladder are shown in the lower right.

tervals between operation and autopsy
varied from 2 to 175 days.
No evidence of significant acute chole
cystitis was found in any of the 45 speci
mens. Eighteen rabbits died unexpectedly
and these specimens were unsuitable for
careful study because of autolysis. Of the
remaining 27 rabbits, 21 were studied
within 40 days after laparotomy and al-

Fig. 10.—Photomicrograph of the periductal in
flammation and fibrosis in the liver of the rabbit
studied on the 152nd day.

though some specimens showed some post
mortem change, there was no instance of
significant acute or chronic inflammatory
change when compared with a number
of normal rabbits’ gallbladders which were
used as controls. Specimens of the six
rabbits studied more than 40 days after
laparotomy all showed significant chronic
inflammatory changes. There was moderate
to marked muscular hypertrophy and subserosal fibrosis. The mucous membrane
showed moderate glandular hypertrophy
and chronic inflammatory cell infiltration
with thickening and round cell infiltration
in the submucosal layer. The gallbladder
walls were at least five times thicker than
the controls after making allowance for
uneven shrinking during fixation. The three
rabbits which survived for the longest time
(152, 162 and 173 days) had biliary con
cretions in the gallbladder and bile ducts.
The calculi were firm but not hard and
consisted of bile salts with varying amounts
of blood pigment. The precipitates con
tained very little cholesterol. Five of the
six animals which survived for long periods
had obvious biliary cirrhosis (Fig. 10).
Each animal had an incomplete occlusion
when tested at the time of autopsy. These
animals were not jaundiced (Figs. 8-11).
D iscussion

Acute cholecystitis in the human usually
develops in a gallbladder which has evi-
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dence of chronic cholecystitis, and chole
lithiasis. There is generally an obstruction
of the cystic duct, usually by a gallstone.
In rare cases where a gallstone is not
found, the obstruction may have been
transient during the development of the
inflammation.
Infection.—The microscopic changes of
human acute cholecystitis are unusual in
that there is gross edema and hemorrhage
and fewer than the expected numbers of
acute inflammatory cells when compared
with acute inflammatory lesions in other
human organs. This unusual microscopic
picture does, not indicate necessarily that
acute cholecystitis is a non-infectious dis
ease and should not be accepted as proof
that there is a chemical causation. It can
be argued that this peculiar appearance is
due to the presence of the pre-existing
changes of chronic cholecystitis compli
cated by acute cystic duct obstruction. In
experiment 1, bacterial infection was found
in every instance of acute cholecystitis.
Acute cholecystitis was not found in any
of the other experiments and all other cul
tures were negative. Bacterial infection
may still be an important factor in the
pathogenesis of human acute cholecystitis.
The infection is not specific; the same
organisms are often cultured from speci
mens of chronic cholecystitis. The im
portant additional factor in acute cholecys
titis is stasis caused by an acute obstruc
tion to the outflow of bile from the gall
bladder. It is likely that the relative im
portance of obstruction and infection
varies in individual instances and this may
account for the variation in the pathologi
cal changes. In these experiments, acute
cholecystitis was not found as a complica
tion of chronic cholecystitis in any of the
animals that had significant chronic in
flammatory changes.
Chem ical Agents.—There is little doubt
that artificially concentrated bile, 5 to
20% solutions of commercially prepared
bile salts and also activated pancreatic
juice can cause acute cholecystitis in the
obstructed gallbladder of the experimental
animal.2’ '*■T>8’ 16 The results of experi-

Fig. 11.—The gross appearance of liver, gall
bladder and precipitate from the rabbit in
experiment 7, studied on the 162nd day after
laparotomy. The gross changes of biliary cirrhosis
are seen, and in this gallbladder the concretions
were dark, due to a higher proportion of blood
pigment in the bile salt-blood pigment precipi
tate. The gallbladder wall had a 4 plus degree
of chronic inflammatory reaction.

ments 2, 3, 4, 5 and 7, in which 47 dogs
and 27 rabbits were studied, failed to
demonstrate that the gallbladder of the
dog or rabbit can concentrate bile suf
ficiently to produce acute cholecystitis.
Thomas and Womack14 state that 48 hours
of dehydration did not result in a concen
tration of bile by the gallbladder as great
as that used by others to produce experi
mental acute cholecystitis. It has never
been shown that the gallbladder is capable
of concentrating bile to the degree re
quired to produce acute cholecystitis.
Animals in these experiments were studied
at vaiying intervals following laparotomy
and it is unlikely that phases of acute in
flammation were missed. Acute cholecys
titis in humans usually occurs in gall
bladders which have the changes of chronic
cholecystitis, and it can be shown radio
graphically that most of these gallbladders
are incapable of concentrating bile.
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Chronic Cholecystitis.—Interesting obser
vations were made concerning the develop
ment of significant chronic cholecystitis in
these experiments. Prolonged stasis caused
by obstruction to the outflow of gallbladder
bile is an important factor. One specimen,
of the 18 studied in experiment 4, in which
the right hepatic duct was ligated after 72
hours of dehydration showed significant
chronic inflammatory changes after 63
days.. In experiment 5, in which sterile bile
from cases of human cholecystitis was
injected into the gallbladder after right
hepatic duct ligation, one of the 13 speci
mens studied showed significant chronic
inflammation after 21 days. In experiment
6, in which excess sterile commercial cho
lesterol was injected into the obstructed
gallbladder, six of eight specimens studied
after 82 days had significant chronic
cholecystitis. In experiment 7, in which
the lower common bile duct was partially
occluded, the gallbladders of all six rabbits
that were studied after 40 days had signi
ficant chronic inflammatory changes.
C holesterol.—Rabbit’s bile has a higher
concentration of cholesterol than dog’s bile
and it may happen that a relatively high
concentration of cholesterol in bile is a
significant factor in the development of
chronic cholecystitis. This is suggested by
the results of experiment 7 using the rabbit,
experiment 6 where excess cholesterol was
used and experiment 5 in which sterile
human gallbladder bile was injected into
the obstructed gallbladders, of dogs. In
humans, a high cholesterol concentration
in bile in diabetes mellitus, obesity, during
pregnancy and in other conditions is as
sociated with a higher incidence of chronic
cholecystitis and cholelithiasis.16
Calculi.—Calculi were found in the gall
bladders of three dogs in experiment 6 and
of three rabbits in experiment 7. These
stones consisted mainly of bile salts, a
variable amount of blood pigment but
little cholesterol. This is the composition of
biliary concretions produced experimentally
by others.5, 9 All of these animals were
studied after a considerable period of time
following laparotomy. No mucosal deposit
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of cholesterol was found. Canine bile con
tains less than one-fifth the concentration
of cholesterol as compared with human
gallbladder bile and human cholesterol
gallstones rapidly dissolve in dog’s bile.6
Cholesterol is very slowly absorbed by the
gallbladder, but the absorption of bile salts
by the gallbladder and the excretion of
bile salts by the liver created a local circu
lation of bile salts because of the right or
common bile duct ligation in these ex
periments. This circulation apparently
greatly assisted the absorption of choles
terol by the gallbladder. Apparently the
relatively low concentration of cholesterol
in dog’s and rabbit’s bile prevented the
precipitation of cholesterol in experiments
6 and 7.
In the human it is possible that a high
concentration of cholesterol in the bile,
perhaps due to some metabolic dysfunc
tion,6, 15 is the primary predisposing con
dition in these diseases of the extrahepatic
biliary system. The cholesterol may pre
cipitate to form calculi and either the
excess cholesterol or the calculi initiate the
changes of chronic cholecystitis. Gallstones
are found in human gallbladders which
otherwise could be considered normal.
Acute cholecystitis then might occur be
cause of acute cystic duct obstruction.
Perhaps infection plays a part in the de
velopment of acute cholecystitis. The con
centration of cholesterol in the bile is
increased by stasis. The stasis is due to
incomplete obstruction to the outflow of
bile from the extrahepatic biliary tree but
the nature of the partial obstruction is not
clear. As Wangensteen and others have
described, almost invariably we have found
some resistance to the passage of a 3 mm.
dilator into the duodenum during common
duct exploration in cases of chronic or
acute cholecystitis, independent of other
positive findings in the duct. Anatomical
or functional variations such as tortuosity,
villous projections and spasm have been
suggested as the cause of the narrowing at
the lower end of the common bile duct.
Stasis resulting in an increased concentra
tion of bile in the human is aggravated by
paralytic ileus, dehydration and morphine
administration and is believed to be veiy
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important in the development of postopera
tive cholecystitis, recurrent stones and
cholesterol sludge in the lower common
bile duct.

R eferen ces

1. A n d r e w s ,

and

C onclusio ns

Very rigid criteria for determining signi
ficant degrees of inflammation are re
quired in the interpretation of the results
of experiments on the gallbladders of
animals, particularly the dog.
Acute cholecystitis developed only in the
presence of bacterial infection and obstruc
tion to the outflow of bile from the gall
bladder. It did not occur in the absence of
infection. Acute cholecystitis could not be
produced by a forced over-concentration
of bile by the intact gallbladder brought
about by such measures as prolonged stasis
by duct ligation, one-way valves and de
hydration in 47 dogs and 27 rabbits. The
likelihood that acute cholecystitis is a
complication of chronic cholecystitis, acute
cystic duct obstruction and possibly in
fection, was discussed.
Chronic cholecystitis was produced by
prolonged stasis due to partial obstruction
to the outflow of bile in six rabbits and in
six dogs where excess cholesterol was ad
ded to the bile. The gallbladders of three
of these rabbits and three of these dogs
contained biliary precipitates after 40 days.
In agreement with the findings, of others,5’ 9
the experimental biliary concretions con
sisted mainly of bile salts and little choles
terol. The high cholesterol content of
human bile and factors which increase the
concentration of bile were discussed in
relation to the pathogenesis, of cholelithiasis
and chronic cholecystitis.
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Cet article rapporte les resultats obtenus par
1’auteur dans une etude de pathologie experimentale. Dans ce type de recherches, il est necessaire d’etablir des criteres tres rigides quant a
1’estimation des resultats, particulierement chez
le ehien.
Une vraie cholecystite aigue ne pent se developper qu’en presence d’une infection bacterienne et d’une obstruction des voies biliaires
provoquant une stase dans la vesicule. L ’obstruction seule est insuffisante. Une sur-concentration
de bile dans une vesicule intacte, obtenue par la
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ligature des canaux, un systeme de valvules a
sens unique ou la deshydratation ne donna aucun
effet chez 47 chiens et 27 lapins.
L ’auteur diseute ensuite les possibilites existantes que la cholecystite aigue sort la suite de
la cholecystite chronique lors d’une obstruction
subite des canaux. La cholecystite chronique a
pu etre provoquee chez six lapins et six chiens
par la stase intra-vesiculaire; celle-ci fut obtenue
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par une ligature partielle des canaux et une
surcharge en cholesterol. Apres une quarantaine
de jours, on trouva des precipites biliaires chez
trois de ces lapins et trois des chiens. Ces pre
cipitations etaient formees principalement de sels
biliaires et d’un peu de cholesterol. Les relations
possibles entre ces experiences et ce qui est
rencontre chez l’homme sont exposees et discutees.

SOME OBSERVATIONS ON PERIPHERAL BLOOD FLOW,
BLOOD GAS, AND ELEC TRO LYTE CONTENT
OF THE DOG’S LIMB A FTER SYMPATHECTOMY*
R. K. PADHI, F.R .C .S.JC Jt and R. B. LYNN, F.R .C.S.,t Kingston, Ont.

T he hyperemia which occurs after sym

pathetic denervation gradually subsides so
that the initial profound effect of the
operation is not maintained. It has been
shown that after sympathectomy the resi
dual flow in the foot is still double the
initial flow after two to three months,
whereas in the hand the flow returns to
almost the original level within two weeks.1
The question still remains, what brings
about the return of vascular tone? Burn2
has suggested that the return of vascular
tone is due to enzymatic factors since it
runs a course parallel with the level of
amine oxidase. However, there is no unani
mous agreement and the mechanism of the
return of vascular tone still remains ob
scure.
The oxygen saturation of the venous
blood in a sympathectomized limb is
markedly increased and this is believed to
be due, in part, to the opening up of the
arteriovenous shunts. If this hypothesis is
correct, the oxygen saturation of the venous
blood in a sympathectomized limb should
diminish as vascular tone returns, unless the
failure of blood flow to return to its initial
level is the result of some residual paralysis
of these arteriovenous (A-V) shunts. This
“Presented at the 1961 Annual Meeting of the
Royal College of Physicians and Surgeons of
Canada, Ottawa, Ont.
fCardio-Thoracic Unit, Queen’s University, King
ston, Ontario.

relationship, however, has not yet been
established but is suggested by the per
sistent elevation of skin temperature after
sympathectomy.1
Secondly, Lyman5 and others have sug
gested that sympathectomy causes in
creased permeability of the cell membrane
to potassium; this results in the migration
of intracellular potassium. On the other
hand, Beaconsfieldi reported a transient
fall in serum potassium immediately after
sympathectomy.
The purposes of this study have been
first, to evaluate the relationship, if any,
between the return of vascular tone and
oxygen saturation of the venous blood in
a sympathectomized limb; secondly, to de
termine any alterations in the electrolyte
content of the venous blood leaving a
sympathectomized limb.
Material and M ethods

Twenty unselected mongrel dogs, weigh
ing between 8 and 10 kg., were divided
into three groups:—
Group 7.—Ten dogs were anesthetized
with sodium pentobarbital. The volume of
blood flow in the hind paws was deter
mined and blood samples were obtained
from both hind paws for blood gas and
JBeaoonsfield, P.: Ph.D. thesis, University of
London (personal communication).
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electrolyte determinations. The right lum
bar sympathetic chain was exposed retroperitoneally through a muscle-splitting
incision and all the ganglia encountered
between the crus of the diaphragm and the
brim of the pelvis were removed and the
wound was closed in layers. One hour after
sympathectomy, the volume of blood flow
in the limbs was again measured and blood
samples were obtained for blood gas. and
electrolytes. Further studies were done at
regular intervals up to one month postoperatively.
Group II —Five dogs were lightly anes
thetized with sodium pentobarbital. The
right common femoral artery was exposed
and ligated in four places, and divided to
render the right hind paw ischemic. Five
to six weeks later these animals were again
anesthetized with sodium pentobarbital.
Blood samples were obtained from both
hind paws for blood gas and electrolyte
determinations. After recording the volume
of blood flow in the hind paws, right
lumbar sympathectomy was carried out.
One hour after sympathectomy blood flow
volumes were again measured and blood
samples obtained for blood gas and electro
lyte determinations. Further studies were
done at regular intervals up to one month
postopera tively.
Group I I I .—Control Group—Five animals
were anesthetized, blood flow measure
ments in the hind paws were taken and
blood samples from both hind paws were
obtained for blood gas and electrolyte
determinations. The right sympathetic
chain was exposed in the same way as in
Groups I and II and the wound was closed
in layers without removing the ganglia.
Although the sympathetic chain was ex
posed by retroperitoneal dissection, the
chain was not intentionally traumatized.
The volume of blood flow was recorded
and blood samples were obtained an hour
after this procedure for blood gas and
electrolyte determinations.
Blood flow was measured by venous
occlusion plethysmography. A plethysmograph was attached to each hind paw and
rendered air-tight with strip-seal putty.
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The measurements were recorded on a
Grass plethysmograph.
Oxygen saturation was determined by
using the Beckman DU spectrophoto
meter,3 the carbon dioxide by the Van
Slyke method, and the serum sodium and
potassium by using the Unicam flame
spectrophotometer (SP 900). Serum chlo
ride was measured by the electrometric
method described by Lehmann.4
F o l l o w -u p

All the animals were followed up for
over 30 days. Blood flow, blood gas and
electrolyte determinations were carried out
on the first, second, third, fifth, seventh,
tenth, fifteenth, twentieth and thirtieth
days.
R e su l t s

Blood Gases
In the control group (mock sympathec
tomy) the average oxygen saturation of
the venous blood in the paw rose from 57%
to 72% within an hour. Within 48 hours
the saturation had returned to the previous
level and showed no further alteration
(Fig. 1).
In Group I (the animals with normal
vasculature) the oxygen saturation rose
from the initial level of 57% to 89% within
an hour in the sympathectomized limb
(Fig. 2 ). The oxygen saturation remained
near this level for approximately three days

MOCK

R IG H T LUMBAR
SYM PATHECTOMY

Fig. 1.—A comparison of the oxygen saturation
of the peripheral venous blood in the right and
left hind limbs in dogs that had a mock operation.
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and from then on slowly fell, reaching a
plateau about the tenth day. On the thir
tieth day, the difference in the oxygen
saturation of the venous blood in the two
hind paws was still 18%.
In Group II (right hind limb rendered
ischemic) the rise in oxygen saturation
after sympathectomy was delayed. Oxygen
saturation of the venous blood of a sympathectomized limb had risen from 50% to
78% within an hour (Fig. 3). On the
second day after sympathectomy, the oxy
gen saturation had further increased to
85%. From the third day on, the oxygen
saturation gradually diminished reaching
a plateau on the tenth day. On the thirtieth
day, the oxygen saturation of the venous
blood in the sympathectomized limb was
72% , 16% to 18% higher than in the
normal limb.
The carbon dioxide content of the
venous blood in the two hind paws was
measured in all the animals. There were no
significant alterations in the C 0 2 content
of the venous blood in any of the three
groups studied.
Blood Flow

Fig. 3.—A persistent elevation of the oxygen
saturation after sympathectomy. In the ischemic
right limb the rise to the peak saturation is de
layed.
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Fig. 4.—There is no particular or persistent in
crease in peripheral blood flow following a mock
operation.

In the control group there was a tran
sient rise in blood flow. On the second
day, however, the hyperemia subsided and
no further alterations were observed in the
blood flow (Fig. 4 ).
In Group I (with normal vessels) there
was an immediate increase in the blood
flow to 300% of normal (Fig. 5 ). From
the third day after sympathectomy, the
flow gradually diminished reaching a pla
teau about the tenth day. At one month
the blood flow was still double the initial
value.
In Group II (with arterial obstruction)
increase in blood flow was more gradual.
At the end of one hour the blood flow
had increased from 2.5 mm. to 12.5 mm.
and 24 hours later it had further increased
to 25 mm., that is ten times greater than
the initial flow (Fig. 6). From the third
day on, the blood flow gradually dimi
nished reaching a base line about the sixteenth day. At the end of the month, the
blood flow was still substantially higher
than the initial level.
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Fig. 6.—With arterial obstruction the increase
in flow is delayed but is persistently elevated up
to 30 days.
Fig. 5.—The persistent increase in peripheral
blood flow following sympathectomy.

Serum Electrolytes
Potassium, sodium and chlorides were
the three electrolytes measured in this
study.
Potassium.—In Group I there was a tran
sient fall in the level of serum potassium
in the sympatheetomized limb. On the
second day, however, the level of potassium
in both limbs had reached the same level.
In Group II the fall of potassium at the
end of one hour after sympathectomy was
seen in both limbs (Fig. 7). Again, in the
control group where sympathectomy was
not done, the serum potassium showed a
gradual but transient fall. Thus, a transient
fall of potassium in Group I and Group II
appears to be of no significance.
Sodium.—(Fig. 8). In all three groups
the serum sodium level showed no signifi
cant alteration.

sence of normal vessels. Maximal increase
in oxygen saturation also occurred immedi
ately, whereas with the major artery ob
structed, the maximal change was delayed
by about 24 hours. These findings agree
with blood flow studies done on the human
subject. Sympathetic denervation by re
leasing vascular tone would be expected
to produce immediate vasodilatation and
this is what happens in the presence of
non-obstructed vessels. The delay in the
51
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C hlorides.—These similarly showed no
alteration in any of the three groups.

~ r

1

HR.

D iscussion
It is of interest that in the control group
where the sympathetic chain was merely
exposed and not removed, immediate vaso
dilatation occurred. This hyperemia was
transient however. This may explain the
temporary beneficial effects sometimes
seen clinically after inadequate sympath
ectomy or failure to remove any of the
ganglia.
Maximum vasodilatation occurred im
mediately after sympathectomy in the pre-
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Fig. 7.—The changes in serum potassium with
the mock operation, with sympathectomy in
normally vascularized limb, and in sympathectomy
with ischemic limb.
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Fig. 8.—The serum sodium changes that oc
curred in the three groups of dogs studied.

presence of obstructed arteries is because
the limb receives its blood supply through
collateral channels which do not immedi
ately dilate to their maximal capacity but
relax slowly. Too, the A-V communications
do not become maximally patent for a
period of hours; this is probably reflected
lay the fact that the development of maxi-

Fig. 9.—The persistent elevation in blood flow
and blood saturation following sympathectomy.
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mal venous oxygen saturation is also de
layed and occurs at the time of maximum
blood flow.
With the recovery of vascular tone the
venous oxygen saturation falls parallel
with the decrease in blood flow (Fig. 9).
From this it appears that sympathectomy,
while improving the actual blood flow to
the skin of the limb, produces a substantial
shunt of blood through A-V communica
tions. After a month, oxygen saturation on
the average was still 16% higher than the
initial saturation and blood flow was twice
the preoperative level.
These experimental observations were
confirmed clinically when a 48-year-old
carpenter was investigated for ischemic
changes in the right middle and ring fing
ers. The clinical impression of Raynaud’s
disease was confirmed by arteriography.
Blood flow determination, oxygen satura
tion of the venous blood and serum elec
trolyte content in both hands were re
corded before and after cervicodorsal
sympathectomy (Fig. 10). The findings
were similar to those seen in the experi
mental animal. Here again, no alterations
in the electrolyte content were noted.
Partial recovery of vascular tone starts
on the third day and is well established
by the fifth day. What brings back the
vascular tone? Several theories have been
advanced. Burn has suggested that the re
turn is due to enzymatic changes because
the level of amine oxidase falls after sym
pathectomy and is later partially restored.
Incomplete denervation and hypersensi
tivity of the denervated blood vessels have
also been suggested as causes of the return
of vasomotor control, but neither are felt
to be active here because blood flows were
still elevated 30 days after denervation. If
the former, incomplete denervation, were
important, the return of vasomotor tone
would have been more rapid and com
plete.7 It is most probable that the return
of vasomotor tone is a result of the re
covery and/or development of intrinsic
vascular tone, and this is supported by the
finding that intra-arterial tolazine hydro
chloride (Priscoline) causes intense vaso
dilatation in the completely denervated
limb.8
The present study does not throw any
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Fig. 10.—The elevation of oxygen saturation in the peripheral blood of the hand and
the elevation in the peripheral blood flow following cervicodorsal sympathectomy in a human
subject.
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light on the mechanism of the return of
vasomotor tone in the limb after sympathectomy. It does suggest that there is some
degree of permanent paralysis of A-V
anastomoses because it is not felt that the
persistent elevation of venous oxygen con
tent could be the result of the small per
sistent elevation of blood flow alone. This
concept is supported by the fact that peripheral skin temperatures remain perma
nently elevated after sympathectomy even
though the blood flows have subsided con
siderably.1 It is also felt that sympathetic
denervation does not cause any measurable alteration in the transfer of electrolytes across the cell membranes as has
been suggested by Beaconsfield and an
other author.5
Summary

The effects of sympathectomy on blood
flow, oxygen saturation of the venous
blood and electrolyte content of the dog’s
paw have been studied. Oxygen satura
tions of the venous blood of a sympath-

ectomized limb increases up to 88% and
with the return of vascular tone the satura
tion gradually falls. In a limb with normal
arteries the maximum effect of sympath
ectomy is immediate, whereas in a limb
with abnormal arteries the maximum vaso
dilatation occurs in about 24 hours. A
month after sympathectomy the blood flow
was found to be three to five times the
original level. The oxygen saturation of the
venous blood and blood flow in a sympathectomized limb fall consonantly with the
return of vascular tone. No significant
alteration in potassium, sodium and
chlorides occurred after sympathectomy.
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Resu m e

11 s’agit ici d’un article de chirurgie experimentale, decrivant les resultats obtenus au cours
d’experiences sur des chiens sympathectomises.
Les auteurs ont utilise 20 chiens pesant entre
8 et 10 kg., qu’ils repartirent en trois groupes:
l e r groupe.—Une dizaine de chiens furent anes
thesias; le volume du sang circulant dans les
pattes arrieres fut determine et des prelevements
furent effectues en vue du dosage des gaz et des
electrolytes. On pratiqua alors une sympatheetomie
tres etendue comprenant les ganglions et la dhaine
sympathiques depuis les piliers du diaphragme

PROSTHETIC VALVES FOR CARDIAC SUR
GERY. Editor-in-Chief, K. Alvin Merendino,
M.D., Department of Surgery, University of
Washington, School of Medicine. 586 pp. Illust.
Charles C Thomas, Springfield, 111., 1961. $8.25.

This publication is the accumulated papers
presented at the International Symposium on
Prosthetics for heart surgery held in Chicago,
September 9 and 10, I960. At this meeting
almost dll the workers in the Western world
interested in the various aspects of heart valve
replacement were present.
During the two-day study nearly all aspects
of problems related to heart valve replacement
were reviewed and these have been put to
gether in this bound volume under the editor
ship of Dr. Merendino of Seattle. For anyone
interested in the problems of mitral or aortic
valve surgery this is an invaluable report. The
first portion of the papers presented deals with
the mechanics of heart valve action and myo
cardium metabolism. Not only are the papers
of extreme importance but also a tremendous
amount of knowledge was imparted in the
ensuing discussions which are included in the
publication. This again brings out the point
that often the discussion created by scientific
papers is as interesting or more interesting
than the actual presentation. Certainly at this
conference it was important.
The second series of papers were on all the
various plastics and materials that are used
for heart valve replacement. The basic prob
lem of thrombosis occurring in animals, when
portions of their mitral or aortic valves were
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jusque dans le bassin. Une heure plus tard les
memes determinations furent refaites.
2em e groupe.—Cinq chiens furent anesthesies.
On dissequa et denuda Fartere femorale droite
sur laquelle on plaga une serie de quatre liga
tures, de fagon a rendre la patte correspondante
ischemique. Cinq ou six surnames plus tard, les
memes animaux furent de nouveau anesthesies et
des prelevements et determinations effectues
comme precedemment. On pratiqua ensuite une
sympatheetomie comme dans le premier groupe.
Les determinations diverses furent refaites une
heure plus tard.
3em e groupe.—C’est le groupe controle. Cinq
chiens furent anesthesies; les prelevements et do
sages faits. La chaine sympathetique fut denudee
et exposee a Fair, mais non resequee.
Les resultats de ces experiences peuvent etre
resumes comme suit: Les saturations en oxygene
du sang veineux peuvent etre augmentees dans
une proportion de 88% apres sympatheetomie.
Dans une patte normale, les effets de la sympathectomie sont immediats, alors que dans le
cas des pattes ou les arteres avaient ete prealablement ligaturees, il existe un delai d’environ
24 heures. Le volume du sang circulant a ete
trouve augmente dans un rapport de trois a quatre
fois. Enfin, il n’a pas ete constate de modifica
tions electrolytiques quant au sodium, au potas
sium ni aux chlorures.

replaced, played a prominent role in the pres
entation. The general differences between re
placement in dogs and replacement in humans,
as far as animal differences are concerned, is
discussed in great detail.
One of the most exciting results that came
out of efforts at replacement of the mitral
valve was the success by the group at the Na
tional Institute of Health led by Dr. Braunwald and Dr. Morrow in totally replacing a
human mitral valve. In their report they de
scribed the method of construction and inser
tion of the valve; unfortunately the patient
had died at the time of presentation but had
lived for a period of three months with a
totally replaced mitral valve. Dr. Starr re
ported extremely encouraging results in the
use of a ball-valve prosthesis for the mitral
valve and since has had five patients survive
after total mitral valve replacement.
As far as aortic valve replacement is con
cerned, the study by Dr. Hufnagel in Wash
ington of 100 patients subjected to leaflet
subcoronary replacement was a most encourag
ing paper. He had followed up some of these
patients for as long as one year and they had
done extremely well.
As a result of this conference it became evi
dent that replacement of the aortic valve was
an established procedure. Replacement of the
mitral valve presents more complex problems.
In summary this is an extremely exciting
volume for any surgeon working in open heart
surgery with acquired heart disease.
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SPLENIC AND BONE MARROW HOMOGRAFTS IN THE DOG AFTER
LETHAL TOTAL BODY IRRADIATION *
J. W. IRVINE, B.Se., M.D. and S, KLING, M.D., F.R.C.S.[C], Edmonton, Alta.

M a t e r ia l s and M ethods
W h il e a u t o t r a n sp l a n t a t io n of organs has
been almost universally successful in the
Twenty adult mongrel dogs, unrelated to
past, the same cannot be said of homotrans each other, were used in this experiment.
plantation.14’ 15,19 Difficulties seem to stem This figure does not include those used as
i
from the development of the immune state splenic and bone marrow donors. These 20
*
by the recipient animal and the subsequent dogs were divided into four groups:
rejection of the homotransplanted organ. Group A, four dogs, used as controls, were
Attacks on this rejection mechanism have
treated with 1000 r T.B.R.4’10
taken the form of either reducing the anti Group B, five dogs were exposed to 1000 r
genicity of the donor tissue, or reducing
T.B.R. and had a bone marrow homo
the response of the host. Adrenocorticotrotransplant.
.
phic hormone (ACTH), splenectomy,20 and Group C, five dogs were given 1000 r
total body irradiation (T.B.R.), have all
T.B.R. and had a splenic organ trans
been tried with varying degrees of success.
plant in addition.
In rodents2, 3- 9 it has been found that lethal Group D, six dogs, were given 1000 r T.B.R.
total body irradiation (T.B.R.) makes pos
and had a bone marrow homotrans
sible the acceptance of homologous and
plant and a splenic pulp homotrans
► heterologous bone marrow and that the
plant.1
'
injection of this tissue11 would in turn per
Total body irradiation was administered
mit the animal to survive for a much longer by a C137 teletherapy unit delivering 17 r /
period of time. After one to two months, the minute dose rate. The dogs were anesthe
animal becomes ill again and a phase term tized with pentobarbital (Nembutal) and
ed “secondary disease” is encountered. This irradiated first on one side and then on the
is believed to be a reaction between the other with a dosage calculated to deliver
,
graft and the host which is brought about 1000 r at the midline. The following day,
r
by the return of the animal’s own bone
operation or intravenous therapy was per
► marrow function.12 If the animal survives formed according to plan.
this crisis the subsequent course is free
In the cases of splenic organ transplant,
from such serious reactions. In dogs5 the splenectomy was performed on donor dogs
injection of bone marrow alone appeal's to under general anesthesia. In the course of
give inadequate protection against the ef- this procedure the splenic pedicle was left
*
fects of T.B.R. inasmuch as the animal’s long. This spleen, thus acquired, was anas
*
immune mechanisms are still crippled. The tomosed to the splenic pedicle of the re
► formed elements of the blood return in cipient dog, who had previously been
adequate numbers with the exception of splenectomized, using the Carrell technique
lymphocytes.
with 60 silk in the anastomosis.8,13’17,18
Our present experiment was designed to The success of this technique had been
remedy this deficiency by the addition of verified by autotransplantation in dogs be
r
spleen as a source of lymphocytes. It was
fore this study was begun. Heparin was
*
realized that this step might entail further used early in our experiment to help pre
risk as well as potential benefit; for although vent thrombus formation hut was stopped
the addition of spleen, the largest single because it seemed that the dangers from
reservoir of lymphocytes, might permit the postoperative bleeding exceeded those of
animal to be biologically self-sufficient, clot formation.
*
a large mass of tissue with a high immunoBone marrow was procured from the
£
logical potential was being added simulsame animal while the dog was still under
(
taneously.
general anesthesia for splenectomy. The
animal
was given intravenous heparin, 3
"Surgical-Medical Research Institute, University of
mg./kg., and muscle-splitting incisions were
Alberta, Edmonton.
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made over each humerus and femur. A
square of cortex was. removed from the
bone10 and the marrow curetted and as
pirated into the beaker. The aspirate was
filtered through a screen (150 holes/inch)
fitted into the barrel of a 50 c.c. syringe.
The filtrate was given to the recipient dog
immediately. Nucleated cell counts were
performed on all samples before injection
into the dog and varied from 3 to 12 x 10°
cells.
Splenic pulp was prepared by a method
similar to that described by Hume et al.12
Splenectomy was performed and the spleen
was immediately cut into small pieces and
mashed through a fine tea-strainer with the
aid of a glass pestle. The product was sus
pended in dog’s chilled fresh blood and
given to the recipient animal as soon as
possible. It was noted that the dogs became
ill and vomited while receiving this sus
pension. When this happened the rate of
administration was slowed and the dogs
did not die. Volumes of spleen given by
this method varied from Mto %of a spleen
of a dog the same size as the recipient.
Donor dogs were females and the reci
pients in every case were males. In the
event of survival after infusion the source

GIT 644
TBR. 100 0 ‘°

Fig. 1.—Typical blood changes found in a dog
who survived for 13 days (Group B).
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of the leukocytes which appeared in the
circulation later could then be deter
mined.0’ 10
R esults

A. Control Series.—The four dogs receiv
ing only T.B.ll. lived three, four, seven and
eight days, an average of 5.5 days. The dog
that died in three days had developed an
intussusception. The others died of the ef
fects of acute radiation injury with early
thrombocytopenia and pancytopenia. The
bowels of these animals, were reddened and
edematous. The lungs showed acute con
gestion with areas of hemorrhage, throm
bosis and in some cases bacterial invasion.
B. Total Body Irradiation and Bone Mar
row Homotransplant.—T h e survival time in
this group of five dogs was from four to
13 days with an average of 7.4 days. The
animal who survived for the longest time
had received 1000 r T.B.R. and 5 x 10°
nucleated bone marrow cells. The hemo
globin and red blood cell count remained
reasonably constant during this period. The
platelets dropped from a pre-irradiation
count of 208,000 to 6500 on the eleventh
day. The leukocyte count fell from 9950 to
200 cells on the sixth and seventh day and
then rose to 800 to 850 cells terminally.
Post-mortem examination showed acute and
chronic hemorrhage throughout the entire
lung parenchyma and infiltration with
acute inflammatory cells. There were many
areas of abscess formation and many of the
smaller arteries were filled with organized
thrombus. Hemorrhage had taken place into
the interstitial tissue of the kidneys and ex
tended down into the pelvis. The spleen
showed moderate acute and chronic con
gestion and complete disappearance of
lymph follicles. There was mild infiltration
of neutrophils throughout the entire speci
men and some vacuolation of the red pulp.
The liver showed marked central conges
tion, with marked dilatation of the central
veins. There was also some degeneration of
the bile ducts. The lymph nodes showed
marked acute and chronic congestion. The
lymphoid follicles were seen but approxi
mately half the architecture was destroyed.
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GIT 647

The small bowel and adrenal glands were
judged to be normal. Death was due to
pneumonia (Fig. 1).
C. Five Dogs with T.B.R. (1000 r). Bone
Morrow and Splenic Organ Homotrans
plants.—The survival times ranged from
three to six days with an average of 4.6
days. In two animals there was an obvious
failure of the splenic anastomosis and in all
there was necrosis of splenic cells either
partial or complete. The leukocyte and
platelet counts decreased as in the control
group. The lungs showed acute and chronic
congestion and the liver showed central
congestion.
D. Six dogs with T.B.R. (1000 r), Bone
Marrow and Splenic Pulp Homotransplants.
—The survival times ranged from four to 43
days with an average of 14.2 days. In five
of the six dogs there was a typical decrease
in the leukocyte and platelet counts with
death due to the effects of acute irradia
tion or to infection. In the dog that sur
vived 43 days a return of circulating neutro
phils and platelets occurred. The appetite
returned and the dog remained active.
Because of a decline in general well-being,
the dog was given two transfusions of fresh

blood from a male dog, 14 days and 24 days
after treatment, but about 30 days after
irradiation and effusion the dog began to
show evidence of a mouth and middle-ear
infection. Cultures taken from these sites
grew staphylococcus aureus sensitive only
to chloromvcetin. Despite antibiotics and
intravenous therapy the dog died on the
43rd day (Figs. 2 and 3).

Fig. .3.—A female leukocyte from peripheral
blood of the dog, GIT 647, three weeks postoperatively, with its characteristic drumstick — a
nuclear projection which has a round-to-ovoid
outline and is homogenous in consistency. It is
attached by a chromatin strand and is approxi
mately 1.5/i in diameter.
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Fig. 4.—Bone marrow of dog, GIT 647, at postmortem showing moderate cellularity.

ate length of time was a dog that had re
ceived both splenic cells and bone marrow.
The loss of circulating female leukocytes
from the peripheral blood occurred after
three weeks and coincided with a dramatic
return of the peripheral blood picture to
normal and above normal levels. This in
crease of cells included neutrophils with a
pronounced shift to the left as well as
lymphocytes up to 10% of the total blood
count. The post-mortem bone marrow had
varying but definite cellularity while the
spleen and lymph glands showed signs of
regeneration of lymphocytes.
The most logical conclusion from these
observations is that the bone marrow and
possibly the splenic cell transplant was a
success and 'that these tissues were de
stroyed later by the return of the dog’s own
immune response mechanism.
The other possibility is., however, that
the bone marrow and possibly the splenic
tissue died out spontaneously after a few
multiplications and that this coincided with
D iscussion
the return of the dog’s hematopoietic func
The only dog that survived for a moder tion.

During the last week of life there was a
dramatic elevation of the leukocyte count to
a maximum of 38,000 at one time, with a
partial return of circulating lymphocytes.
Female leukocytes, were reported in the
peripheral blood in the expected propor
tion as long as three weeks after irradia
tion. Further slides taken during the fifth
week, however, failed to show female leu
kocytes. Post-mortem examination showed
greatly reduced lymphoid activity in the
lymph nodes and the spleen. There was
congestion of the central veins of the liver
with small areas of hepatic necrosis par
ticularly in the region of the central veins.
These areas tended to be linear and run to
wards the portal tracts. The lungs were in
volved in a massive confluent pneumonia.
The bone marrow had varying cellularity
with a predominance of the less mature
forms of neutrophils and normoblasts. The
megakaryocytes were present in normal
numbers (Fig. 4).

597

HOMOGRAFTS A FTER IRRADIATION

October 1061

C onclusio ns

The dosage of 1000 r T.B.R. appeared to
be lethal to dogs within 10 days. In our
hands splenic organ homotransplantation
was a hazardous procedure and did not
prolong the lives of the dogs exposed to
T.B.R. and concomitant bone marrow ho
motransplantation. The combination of
bone marrow and splenic pulp homotransplantation in a dog subjected to 1000 r
T.B.R. allowed the animal to live through
the acute irradiation phase but did not
prevent secondary disease.
This project was supported by National Research
Council of Canada Grant No. 713.
Dr. J. S. Thompson, professor of anatomy, Uni
versity of Alberta, and Dr. M. L. Rarr, professor
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R esu m e

Les difficulties que Ton rencontre lors des tentatives d’homogreffes sont dues principalement a
l’existence d une immunite chez le receveur, provoquant lelimination du greffon. Des travaux
experimentaux sur ce sujet sont presentes.
Les auteurs utiliserent une vingtaine de chiens
adultes, repartis en quatre groupes:
G roupe A.—Quatre chiens, utilises comme con
soles, irradies avec 1000 r.
G roupe B.—Cinq chiens irradies de la meme
fagon et recevant une greffe de moelle osseuse.
G roupe C.—'Cinq chiens, irradies de la meme
fagon et auxquels on greffa une rate.
G roupe D .—Six chiens, irradies de la meme fagon
et recevant une homogreffe de moelle osseuse et
une transplantation de rate.
Les resultats de ces experiences peuvent etre
resumes connne suit: dans les series de controle,
la survie moyenne fut de 5.5 jours. Les chiens
ayant ete homogreffes avec de la moelle osseuse
eurent une survie moyenne de 7.4 jours. Les chiens
du troisieme groupe survecurent pendant 4 .6 jours.
Enfin, dans le dernier groupe, la survie fut de
14.2 jours.
II semble done que, d’apres ces experiences, les
transplantations de moelle osseuse et de rate aient
fite un succes, et que ces tissus greffes ont ete
secondairement detruits lors de la reapparition des
mecanismes d’immunisation individuals.
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All communications concerning this Journal
should be marked “Canadian Journal of
Surgery” and addressed to the Editor, C.M.A.
Publications, at C.M.A. House, 150 St. George
St., Toronto 5.
The Journal is published quarterly. Subscrip
tion is $10 per year, and starts with the Janu
ary 1 issue of each year. (It would be greatly
appreciated if subscribers would please add
bank exchange to their cheques.)

INSTRU CTIO N S TO CO N TRIBU TO RS
M anuscripts
Manuscripts of original articles, case re
ports, and other contributions should be
forwarded with a covering letter request
ing consideration for publication in the
C anadian Journal o f Surgery. Acceptance
is subject to the understanding that they
are submitted solely to this Journal, and
will not be reprinted without the consent
of the author and the publishers. Accept
ance or rejection of contributions will be
determined by the Editorial Board. As
space is available, a limited number of
case reports will be published. Articles
should be typed on one side only of un
ruled paper, double-spaced, and with wide
margins. Carbon copies cannot be accepted.
The author should always retain a carbon
copy of material submitted. Every article
should contain a summary of the con
tents. The Concise Oxford Dictionary will
be followed for spelling. Dorland’s Ameri
can Medical Dictionary will be followed
for scientific terminology. The Editorial
Board reserves the right to make the usual
editorial changes in manuscripts, includ
ing such changes as are necessary to en
sure correctness of grammar and spelling,
clarification of obscurities or conformity
with the style of the Canadian Journal of
Surgery. In no case will major changes be
made without prior consultation with the
author. Authors will receive galley proofs
of articles before publication, and are asked
to confine alterations of such proofs to a
minimum.
Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
important to order these before publication
of the article, otherwise an extra charge
for additional type-setting will be made.

R eferences
References should be referred to by
numerals in the text and should be set
out in accordance with the Cumulative
Index M edicus abbreviation of journal
name and general style. They should in
clude in order: the author’s name and
initials in capitals; title of the article;
abbreviated journal name; volume number,
page number and year. References to
books should include in order: author’s
name; title of book; title of publishing
house; city of publication; number of edi
tion (e.g., 2nd ed.); year of publication.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should be glossy prints, unmounted and
untrimmed, preferably not larger than 10"
x 8". Prints of radiographs are required
and not th e originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
Language
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
French.
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The Royal College o f Physicians
a n d Surgeons o f Canada

NEWSLETTER
In the April Newsletter, mention was
made of the forthcoming visits of two tra
velling professors for the Fall of 1961.
Itineraries for their respective tours are as
follows:
Sir George Pickering, Regius Professor
of Medicine, Oxford University, R. S. Mc
Laughlin-W. E. Gallie Visiting Professor
for 1961: Montreal, October 4-16; Toronto,
October 17-20; London, October 23-November 3; Saskatoon, November 7-9; Re
gina, November 10, and Montreal, Novem
ber 12-14.
Sir George will also pay brief visits to
Ottawa and Hamilton from Montreal and
Toronto respectively.
Dr. Paul Wood, Physician to the Nation
al Heart Hospital, London, 1961 Sir
Arthur Sims Commonwealth Travelling
Professor to Canada: Vancouver, October
1-4; Edmonton, October 4-6; Winnipeg,
October 15-20; Toronto, October 22-28;
Kingston, October 29-November 1; Ottawa,
November 2-4; Halifax, November 5-10,
and Montreal, November 12-18.
The influence of such outstanding men
will continue long after their short visits
to Canada come to an end.
The President of The Royal College, Dr.
D. A. Thompson, and Council Member,
Dr. D. R. Webster, represented the Fel
lows of the Surgical Division of the College
at the meeting of the International Federa
tion of Surgical Colleges at Oslo, Norway,
in September 1961. The aim of this new
Federation is to improve the standard of
surgical teaching and training throughout
the world.
Much interest has resulted from the an
nouncement of the Federal Government
concerning the Royal Commission on
Health Services. In January 1961, the
Council of The Royal College authorized
the Executive Committee to initiate what
ever steps it considered necessary to pre
pare a Brief to the Royal Commission, con
fining itself, as an educational body, to
matters relating to the supply and distri

bution of medical specialists to meet the
present and future needs of the Canadian
people. As well as this, the Brief was to
stress methods, to assure facilities for the
training of such specialists to meet these
needs. In any scheme where continuing
improvement in the standard of graduate
medical education and the quality of medi
cal care is to be attained, the importance
of research and the development of scien
tific medicine in general must be recog
nized. To obtain some basic facts, the
Council, at its June meeting, appointed
Dr. John W. Scott of Edmonton to gather
all available information on the present
and future supply and distribution of spe
cialists.
At its June meeting, Council approved
the establishment, commencing in 1962, of
a Fellowship Examining Board in Obstet
rics and Gynecology which will report
directly to the Committee on Examinations
in the same manner as the Fellowship Ex
amining Boards in Medicine and in Sur
gery. It was felt that this action is consis
tent with the individual status enjoyed by
this branch of medicine in most countries
throughout the world. The action was
taken in accord with the expressed wishes
of the third largest group of Fellows in
the College.
New regulations relating to training re
quirements and examinations for Fellow
ship in Surgery as modified for Cardio
vascular and Thoracic Surgery were
approved at the June meeting of Council.
These are:

REGULATIONS RELATING TO THE
TRAINING REQUIREMENTS:
FELLOWSHIP EXAMINATION IN
SURGERY
(MODIFIED FOR CARDIOVASGULAR
AND THORACIC SURGERY)
The cardiovascular and thoracic sur
geon has special need Of a complete
knowledge of the physiology of the cardio
vascular and respiratory systems. He
should possess a broad knowledge of dis-
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eases of the chest and cardiovascular
system.
In some centres experience in the sur
gery of the lungs and other structures
within the thorax may be obtained on the
same service with the cardiovascular sur
gery; in others, this experience will be
gained as part of the general surgical
training.
During the course of training the can
didate must acquire a knowledge of the
basic sciences necessary to the under
standing and practice of cardiovascular
and thoracic surgery. In addition to the
specific requirements detailed in section
2 ( c ) of the regulations hereafter, further
training in the basic sciences (such as ana
tomy, physiology, biochemistry and path
ology) may be taken concurrently with
the resident training, by attendance at
special courses in the basic sciences.
The requirements as set forth below
are considered to be minimal training for
the field of cardiovascular and thoracic
surgery. It is recommended that candi
dates take additional training, which could
be in autopsy pathology, cardiology, in
ternal medicine, related basic science or
further clinical study in the specialty in
Canada or abroad.
1. An approved general intemeship of
at least one year.
2. Four years of graduate training in
addition to the general interneship.
This m ust include:
(a ) One year of approved resident
training in general surgery (read
preamble).
(b ) Two years of approved resident
training in cardiovascular and
thoracic surgery. The candidate’s
training must include the equiva
lent of six months’ approved resi
dent training in surgery of the
thoracic wall, mediastinum, eso
phagus and diaphragm, as well
as the lung, and not less than
one year of approved resident
training in cardiovascular sur
gery. During the course of this
training, adequate experience
must be obtained in the manage
ment of both congenital and
acquired lesions.
(c) One year of approved laboratory
training in the techniques of
cardiovascular surgery, extracor
poreal circulation and hemody
namics. At least six months of
this year must be spent exclu
sively in the laboratory; the re
mainder of the year may be spent
in the laboratory concurrently
with resident training in the spe
cialty where the training pro
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gram is organized to provide this
dual experience.
REGULATIONS RELATIN G TO TH E
EXAMINATIONS:
FELLO W SH IP EXAMINATION IN
SURGERY
(M O D IFIED FOR CARDIOVASCULAR
AND THORACIC SURGERY)
The examination will consist of a writ
ten examination and an oral and clinical
examination.
(a) The written exam ination will consist
of three papers:
Paper No. 1. The principles and
practice of surgery with emphasis
on cardiovascular and thoracic
surgery.
Paper No. 2. Clinically applied
pathology and bacteriology with
emphasis on the application of
these sciences to cardiovascular
and thoracic surgery.
Paper No. 3. Clinically applied basic
sciences including anatomy, physi
ology and biochemistry or other
appropriate basic sciences with
emphasis on the application of
these sciences to cardiovascular
and thoracic surgery.
In each of the examination papers
one question will be derived from
the general surgical field while the
remaining three questions will deal
directly with the field of cardiovascu
lar and thoracic surgery.
(b ) The oral an d clinical examination
will consist of two parts:
(1) A clinical examination con
ducted by a Board of Examin
ers consisting of at least two
surgeons trained in the field of
cardiovascular
and
thoracic
surgery and one general sur
geon. The candidate will be
asked questions dealing with the
broad fields of surgery and
cardiovascular and thoracic sur
gery, and the related basic
sciences; and in addition will be
examined on assigned patients
suffering from cardiovascular or
thoracic surgical conditions.
(2 ) An oral examination in applied
pathology and bacteriology con
ducted by a Board of Examin
ers representing surgery, path
ology and cardiovascular and
thoracic surgery. Emphasis will
be placed on the principles of
pathology
and
bacteriology,
pathogenesis, pathological phys
iological changes and their clin
ical application to cardiovascu
lar and thoracic surgery. The
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candidate will be expected to
demonstrate a broad knowledge
of gross pathology: relatively
less stress will be placed on the
recognition of histological sec
tions and technical bacteriology,
but recognition of microscopic
sections of common surgical
lesions and of cardiovascular
and thoracic lesions will be re
quired.

It should be noted that the “modified”
examinations for certification in the follow
ing surgical specialties have been discon
tinued: Neurosurgery, Obstetrics and Gy
necology, Otolaryngology and Plastic
Surgery. This means that all candidates
for certification in these specialties despite
holding other recognized qualifications
must take the full examination both writ
ten and oral.
The Council takes pleasure in announc
ing the election to Fellowship under
Article 3, Section 3, of the Regulations, of
Dr. Frank Turnbull of Vancouver.
Attention is drawn to an announcement
in the next column of the Annual Meet
ing of The Royal College of Physicians
and Surgeons of Canada to be held in
Toronto in January 1962. This year, cer
tified specialists are invited to attend the
scientific sessions subject to the advance
registration as noted in the application
form.
The Council wishes to acknowledge the
generous gift of the Medical Council of
Canada of $15,000 to be used for furnish
ing the Archives Room in the College
Ruilding as a memorial to the founder of
the Medical Council of Canada, Sir
Thomas Roddick, M.D., C.M., LL.D.
(Edin.), F.R .C.S.(Eng.). The Archives
and Library Committee, under the Chair
manship of Dr. D. Sclater Lewis, has been
asked to undertake the planning and fur
nishing of the room in consultation with
the Chairman of the Ruilding Committee,
Dr. George Hooper. A portrait of Sir
Thomas hangs in the Archives Room on
permanent loan from the Montreal Gen
eral Hospital.
W. Gordon Beattie, F.R.C.S.[C],
Honorary Assistant Secretary
September 8, 1961.
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SASKATCHEWAN REGIONAL M EETING
The Saskatchewan Regional Meeting of The
Royal College of Physicians and Surgeons of
Canada will be held in Regina, Saskatche
wan, on Thursday and Friday, November 23
and 24, 1961. This is the third of such re
gional meetings sponsored by The Royal Col
lege in its program to provide additional edu
cational opportunities to members of the
medical profession engaged in specialist
practice.
A cordial invitation is extended to Fellows
and Certificated Specialists of The Royal Collegs of Physicians and Surgeons of Canada
living in Saskatchewan to attend this meet
ing. Specialists in adjacent areas of Manitoba
and Alberta are also invited to attend.
The meeting will be divided into three sec
tions — Medicine and Pediatrics, Obstetrics
and Gynecology, and Surgery, and will be
held at the Hotel Saskatchewan. The program
will include presentations by a number of
highly qualified guest speakers.
INVITATION TO CERTIFICATED
SPECIALISTS OF THE ROYAL
COLLEGE OF PHYSICIANS AND
SURGEONS OF CANADA TO ATTEND
THE 1962 ANNUAL MEETING OF THE
COLLEGE
In 1959, the College, in keeping with a
policy of expanded educational opportunities
for Fellows and certificated specialists, em
barked on a program of Regional Scientific
Meetings, which Fellows and certificated
specialists living in the designated region have
been invited to attend.
At the 1961 Annual Meeting of the College
held in Ottawa, certificated specialists in the
immediate local area were invited to attend
the scientific program sessions. Because of the
larger meeting-room accommodation available
in Toronto, the Council of the College has de
cided to extend an invitation to all certificated
specialists of The Royal College to attend the
scientific sessions at the 1962 Annual Meeting,
to be held at the Royal York Hotel, Toronto,
from January 18 to 20.
Certificated specialists wishing to attend
this meeting must complete the registration
application form overleaf and return it to
The Secretary, The Royal College of Physi
cians and Surgeons of Canada, 74 Stanley
Ave., Ottawa 2, Ont., together with a cheque
or money order in payment of the registration
fee of $15.00, made payable to the Royal
College of Physicians and Surgeons of Canada.
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The Secretary,
1 he Royal College of Physicians and Surgeons of Canada,
74 Stanley Avenue,
Ottawa 2, Ontario.
I desire to register to attend the Scientific Sessions of the Annual Meeting of
The Royal College of Physicians and Surgeons of Canada to he held at The Royal
York Hotel, Toronto, January 18, 19 and 20, 1962.
Enclosed is a cheque/money order in the amount of $15.00 in payment of the
Registration Fee.
Name of Certificant: ..........................................................
Address:

Name of Specialty: .......................................................
(please print)

Letter to the Editor
I'HE F IR S T APPENDECTOMY
To th e E ditor:
In the article on Abraham Groves and the
first elective appendectomy ( C an ad . J. Surg.,
4: 405, 1961), reference was made to Mr.
John A. Shepherd’s article on “Acute Appendi
citis, a Historical Review” ( L an cet, 2: 299,
1 9 5 4 ). There, Mr. Shepherd stated that Lawson Tait was probably the first to diagnose
and remove an acutely inflamed appendix in
Great Britain, but he was unable to find the
record. Subsequently he found it in the Birm
ingham M edical R eview (27: 27, 1890) and
he reported this in the L an cet, 2: 1301, 1956.
This had escaped my notice. Lawson Tait first
diagnosed and successfully removed an acutely
inflamed appendix in 1880 and operated on a
second case in 1886. His first case preceded
that of Groves by three years. Subsequently,
he stated that the risk of operation was in
creased by the detail of removal of the appen
dix and he reverted to a conservative drain
age procedure. Tait thought that right-sided
inflammation in the abdomen was often due
to typhoid fever, but he recognized increas
ingly the high proportion of cases of typhlitis

that were due to primary disease of the ap
pendix. I am again indebted to Mr. Shepherd.
Dr. E. H. Bensley of Montreal has kindly
provided an additional list of Groves’ writings.
In the Canadian Jou rnal o f M edical Science:
A simple aspirator, 2: 109, 1877
Supra-pubie lithotomy, 6: 354, 1881
In the Canadian Practitioner:
Removal of a firmly adherent, solid
tumour of the ovary, 8: 323, 1883
The operative treatment of fluid effusions
in the chest, 9: 233, 1884
Prostatotomy, 12: 240, 1887
Peri-typhlitic abscess, 15: 394, 1890
The local treatment of intra-uterine sep
sis, 24: 134, 1899
Screw nails in fractures, 26: 25, 1901
Roentgen rays in relation to cancer 27:
313, 1902
The diagnosis of stone in the bladder 27:
493, 1902
C. W . H a rris , M.B., F.R.C.S.
Room 342,
Professional Suites,
Toronto Western Hospital,
Toronto 2B.
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opportunity to observe surgical procedures in
the hospitals of London as a part of the Con
ference program.
Extensive social and ladies’ programs have
been arranged by the Joint British-United
States Committee. Features of the social pro
gram will be a banquet at London’s famed
and historic Guildhall and a reception by
H.M. Government.
For additional details and bulletins, dentists
and physicians in the United Kingdom and
Europe should write to Dr. Terence Ward,
c/o Royal College of Surgeons, Lincoln’s Inn
Fields, London, W.C.2. Dentists and physi
cians in the U.S. and other countries should
write to Mr. D. C. Trexiler, American Society
of Oral Surgeons, 840 N. Lake Shore Drive,
Chicago 11, Illinois, U.S.A.

FORTHCOMING MEETINGS

FORTHCOMING MEETINGS
AMERICAN COLLEGE OF SURGEONS
-FIRST 1962 SECTIONAL MEETING
Surgeons, graduate nurses, and all related
medical personnel are invited to the first of
four 1962 Sectional Meetings of the Ameri
can College of Surgeons in Los Angeles, Janu
ary 29 to February 1, Headquarters hotel for
the doctors’ sessions will be the Statler-Hilton,
and for nurses, The Biltmore.
This is the only four-day meeting for 1962
scheduled by the College, and the only meet
ing with a special program for nurses.
Scope of this meeting approaches that of
the annual Clinical Congress. Doctors’ sessions
will be held in general surgery and the speci
alties of obstetrics and gynecology, ophthal
mology, otolaryngology, urology, neurological
surgery, plastic surgery, pediatric surgery and
thoracic surgery. There will be daily “How I
Do It” non-operative clinics — educational
demonstrations by surgeons noted for specific
techniques; 38 scientific papers; 28 panel dis
cussions; 11 symposia, as well as selected films
and industrial exhibits of interest.
Dr. William P. Longmire, Jr., professor and
chairman, department of surgery, University of
California, is chairman of the local advisory
committee on arrangements.
Other Sectional Meetings during 1962 will
be held in Detroit, March 5-7; Memphis,
March 26-28, and Washington, D.C., April
16-18.
FIRST INTERNATIONAL CONFERENCE
ON ORAL SURGERY
The First International Conference on Oral
Surgery, sponsored by the American Society
of Oral Surgeons in conjunction with the
Royal College of Surgeons of England, will be
held at the Royal College in London, July
1-4, 1962. All interested dentists and physi
cians are invited to attend, and a bulletin
describing the Conference is available on re
quest from the American Society of Oral Sur
geons, 840 North Lake Shore Drive, Chicago
11, 111. The program will include symposia on
the temporomandibular joint and on maxillo
facial injuries, in addition to a wide variety of
scientific papers and discussions. Approximate
ly one-half of these papers will be presented
by essayists from North, South and Central
America and the other half from the United
Kingdom, Europe, Africa and Asia. Visitors
attending the Conference will also have an

NOTICE

FORMATION OF THE CANADIAN
ASSOCIATION OF GASTROENTEROLOGY
(^ASSOCIATION CANADIENNE DE
GASTROENTEROLOGIE)
On June 20, 1961, the organizational meet
ing of the Canadian Association of Gastroen
terology (TAssociation Canadienne de Gastroenterologie) was held at the Queen Elizabeth
Hotel in Montreal. This bilingual society was
brought into being as the result of a nation
wide survey among many of those physicians
and surgeons actively engaged in this subspecialty in Canada who felt that such a group
could make a needed and valuable contribu
tion toward encouraging and engaging in re
search, study and practice in this field. This
society would also serve as a means of com
munication between gastroenterologists and
scientists in allied fields related to gastroen
terology in Canada.
Officers elected for the year 1961-62 are as
follows: Dr. R. D. McKenna, Montreal, Presi
dent; Dr. R. C. Dickson, Halifax, PresidentElect; Dr. Walter MacKenzie, Edmonton,
Vice-President; Dr. Ivan T. Beck, Montreal,
Secretary; Dr. Douglas G. Kinnear, Montreal,
Treasurer. Councillors: Dr. A. Bogoch, Van
couver; Dr. Malcolm Brown, Kingston; Dr.
Paul Letendre, Montreal; Dr. R. M. Mac
Donald, Halifax; Dr. Eric Nanson, Saskatoon,
and Dr. K. J. R. Wightman, Toronto.
At present in the process of incorporation,
this new society will hold its next annual
meeting in Winnipeg in June 1962, at which
time scientific papers will be presented by
members and invited guests at its one-day
session.
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BOOK R E V I E W S
(See also page 592)
SURGERY IS D ESTIN ED TO TH E PRACTICE
OF M EDICINE. 90th Hunterian Oration, Royal
College of Surgeons of England, February 16,
1959. Sir Reginald Watson-Jones. 81 pp. Illust.
E. & S. Livingstone Ltd., Edinburgh and Lon
don; The Macmillan Company of Canada Lim
ited, Toronto, 1961. $3.60.

John Hunter died in 1793 leaving an estate
which consisted chiefly of his incomparable
collection of anatomical and biological speci
mens on which he had expended more than
£ 7 0 ,0 0 0 . Six years after his death, the Gov
ernment of Great Britain reluctantly pur
chased it for £ 15,000. The responsibility of
caring for it was refused successively by the
Royal College of Physicians, the Royal Society
and the British Museum. In 1799 the Corpor
ation of Surgeons agreed to accept it and to
be responsible for its maintenance. One year
later, in 1800, the Corporation of Surgeons
became the Royal College of Surgeons of Eng
land. During the 161 years which have elapsed
since then, Hunter and his ideals have been
the stimulus for much of the productive activ
ity of this great centre of surgical education
and the Hunterian Museum has become one of
the greatest assets of the College.
In 1813, the two trustees of Hunter’s
estate, his nep'hew Matthew Bailey and his
brother-in-law Sir Everard Home, inaugurated
within the Royal College of Surgeons of Eng
land the institution of The Hunterian Oration
to be delivered annually on February 14,
which was Hunter’s birthday. It was delivered
annually from 1814 to 1853 and since then,
every other year, by the most distinguished
surgeons of Great Britain. Over the years the
Hunterian Oration has kept green the mem
ory of John Hunter and his great work, and
it has become an accolade of distinction for
those chosen to be the Hunterian Orator.
Sir Reginald Watson-Jones delivered the
90th Hunterian Oration in 1959 and his Ora
tion is published in this volume. The somewhat
cryptic title was chosen to emphasize the fun
damental principle that surgery is a discipline
dedicated to the cure of disease; that a surgeon
must be a physician in his approach to the
study of human disease; a special type of
physician who uses surgical methods for the
alleviation or cure of disease; that the prac
tice of surgery is a craft no longer but has
become an art fundamentally concerned with
the nature of living organisms and deviations
from their normal structure and function.
Treatment of disease by surgical methods is
secondary to the search for knowledge of the
disease as a whole. This was Hunter’s approach
to surgery and his principle that surgery was
the last resort in the treatment of disease has
become of more importance as our knowledge
of disease is increased.
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Sir Reginald Watson-Jones has drawn on
his wide knowledge of orthopedic problems to
illustrate these principles and to indicate the
progress which has been made in our genera
tion towards improved knowledge of disease
and the elimination of many causes of
crippling, formerly commonplace. He includes
many examples from Dame Agnes Hunt’s case
books, hitherto unpublished.
This is a stimulating and interesting mono
graph which continues the high tradition ol
Hunterian Orations. It reminds us that today,
as always, the search for knowledge is the
foundation Of progress in medicine. That was
the principle to which John Hunter was dedi
cated and it is the foundation of his greatness.
It is a principle even more fundamental today
than when John Hunter lived.
SURGERY O F THE ESOPHAGUS. Raymond W.
Postlethwait and Will Camp Sealy. 482 pp.
Illust. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1961. $33.00.

This is a most excellent book by two surgeons
from Duke University Medical Center, Dur
ham, North Carolina. It is written for sur
geons, but it is so comprehensive and so im
partial that it will be of almost equal value
to others, such as gastroenterologists, otolar
yngologists and pathologists. The opinions ex
pressed in the book are based on a reasonably
complete survey of the relevant literature,
supplemented by a careful study of all cases
of esophageal disease treated at Duke Univer
sity since 1930, and brought into sharp focus
by relating them to the authors’ own extensive
personal experience. Each major topic is dealt
with thoroughly under all the usual headings.
Special commendation is earned by the inclu
sion in each chapter of a section on historical
aspects, and also by the careful data on oper
ative results, mortality and survival statistics
(both the authors’ own and the cumulated
figures from other published works). All ac
counts are fully illustrated with photographs
of roentgenograms, pathological specimens
and microscopic sections, mostly from the
authors’ own cases. Major operative proced
ures are delineated by large clear drawings.
References, including titles (to a total of
about 3500), are listed alphabetically at the
end of each chapter. Particularly good is the
chapter on chemical burns of the esophagus,
which includes a description of the newer
techniques for esophageal reconstruction and
bypass. Also praiseworthy are the chapters on
squamous carcinoma of the esophagus and on
esophageal varices.
The whole book is nicely written and
beautifully printed. It is highly recommended
to all who have an interest in the esophagus
and its diseases.
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ROENTGENOLOGY
OF
INTRACRANIAL
MENINGIOMAS. Sidney P. Traub, Associate
Professor of Radiology, University of Saskatche
wan College of Medicine. 2.38 pp. Illust.
Charles C Thomas, Springfield, 111., 1961.
$14.00.

This monograph is a review of 170 cases of
meningiomas seen at the Montreal Neurolog
ical Institute in the years from 1934 to 1953.
The book is pleasing in appearance and the
material neatly set out for ease of reading on
good quality paper. The excellence of the il
lustrations is as much a tribute to the radiog
raphers as to the publisher, from whom we
have come to expect work of this quality.
The greater, and by far the best part of the
book is devoted first, to the plain film changes
found in intracranial tumours, and then
specifically in the meningioma according to its
site. The main findings are hyperostosis, ab
normal skull vascularity, bone destruction and
tumour calcification; the last is uncommon in
the posterior fossa meningioma. The author
stresses that abnormalities which suggest the
presence of a tumour were found in 88% of
the cases; in 33.5% these were diagnostic of
meningioma, while in only 21 were the films
considered to be normal. This indicates how
rewarding a careful study of the plain films
may be.
The book goes on to discuss the encephalographic findings of the supratentorial menin
giomas in some detail. However, the full value
of encephalography has not been exploited.
The olfactory cisterns are not mentioned in
the text, but Fig. 95a is a beautiful example
of displacement of these cisterns by a menin
gioma of the tuberculum sellae. The posterior
fossa meningiomas are only briefly considered,
yet they form a very important group where
precise anatomical localization is required by
the surgeon and can be achieved by encephal
ography.
It is unfortunate that only seven of the tu
mours were investigated by angiography. In
stead there is an excellent review of Wickbom’s 84 cases, in which illustrations of 17
cases seen by the author at the University
Hospital, Saskatoon, are used.
The book concludes with a descriptive sum
mary and bibliography. It should prove of in
terest to the radiologist, neurologist and neuro
surgeon.
THE SURGERY OF MITRAL STENOSIS. Robert
P. Glover and Julio C. Davila, University of
Pennsylvania School of Medicine, Philadelphia.
219 pp. Illust. Grune & Stratton, Inc., New
York; The Ryerson Press, Toronto, 1961. $10.50.

This monograph is a thorough analysis of over
1000 cases that have been operated upon by
Dr. Glover.
The strongest and most informative chapter
is that dealing with the anatomy and pathol
ogy of the mitral valve. A most lucid descrip
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tion of a complex anatomical structure is
given.
The description of the technique of mitral
commissurotomy may be disappointing to
those who advocate transventricular valvotomy. The technique of commissurotomy,
which the authors have clearly mastered, can
not be wholeheartedly recommended for use
by less experienced surgeons as it carries a
greater risk of postoperative mitral insufficien
cy than do the conventional techniques of
finger fracture or transventricular valvotomy.
The surgical technique of the operation
treatment of recurrent stenosis and the para
graphs dealing with open operation for mitral
stenosis are not extensive.
However, the complications of commissur
otomy, including restenosis and the production
or aggravation of mitral insufficiency, are
adequately discussed.
The book is complemented by an appendix
in which graphic comparison of extensive
data is presented. This, in the reviewer’s
opinion, is one of the most worthwhile parts of
the book.
In summary, this is a comprehensive and
well-written monograph of interest to surgeon
and physician alike, and is recommended to
those interested in this facet of medicine.
CLINICAL ORTHOPAEDICS. Editor-in-Chief
Anthony DePalma, with the assistance of the
Associate Editors, the Board of Advisory Edi
tors and the Board of Corresponding Editors.
No. 18. 293 pp. Illust. T. B. Lippincott Com
pany, Philadelphia and Montreal, 1960. $6.00
to sustaining members, $7.50 per individual
copy.

This is a triannual publication produced
under the auspices of the Association of Bone
and Joint Surgeons. The book is printed in a
double-column style for easy reading, and has
a hard cover. The size and quality of produc
tion make it a handsome addition to the
library shelf. The book has three sections. The
first section is designed to cover a specific
subject, in this instance, Internal Derangements
of the Knee Joint, in a complete manner.
Many of the articles in this section have been
previously presented by the author; for ex
ample, Arthrodesis of the Knee by Charnley;
while others, such as Tibial Plateau Prosthesis
by McKeever, represent new material. In gen
eral this section is a textbook-type coverage of
a subject by outstanding authors and has
much to commend it to surgeons working in
this field. The second section is devoted to
subjects of general orthopedic interest in stan
dard journal fashion, and the quality of the
articles varies considerably. The third section
entitled “Items” contains articles on miscellan
eous orthopedic topics, and one questions the
necessity of its segregation from section two.
The reviewer was impressed by the quality
of this publication and recommends it to those
interested in orthopedic surgery.
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ABDOMINAL SURGERY. Edited by Arthur W.
Allen and David Woolfolk Barrow. 658 pp.
Illust. Paul B. Hoeber, Inc., New York, 1961.
$21.50.
One-volume, multiple-author textbooks of sur
gery confined to one specialty may be the
coming thing because surgical knowledge has
become so broad and so specialized that the
whole field can no longer be covered properly
by one individual. This book contains over
600 pages and 542 illustrations and is the
work of 41 authors. It is dedicated to Dr.
Allen, who died before its publication, and
represents the teaching and practice in the
United States of many of its best-known and
respected general surgeons.
Only such a great teacher could gather to
gether such authorities as the writers of this
book: a foreword by Frederick Coller; preop
erative preparation by Maddock and Clarke;
anesthesia by Adriani; postoperative care by
Ochsner and Blalock; gastric surgery by Mar
shall and Adams; gallbladder by Glenn; bile
ducts by Waltman Walters; pancreas by Elli
ott, Williams and Zollinger; diverticulitis by
Judd and Waugh; ulcerative colitis by Cave
and Thompson, and rectum and anus by Turnbull and Crile. These are examples of the im
pressive list of contributors.
The student of surgery, of whatever vin
tage, will be interested in this presentation of
the present accepted practice of abdominal
surgery in America. The candidate for post
graduate examinations will not be led astray,
and the experienced surgeon will be interested
in reading the present teaching on the lesions
and techniques as practised by the great sur
geons south of the border. It is highly recom
mended to all.
LE KYSTE HYDATIQUE (THE HYDATID
CYST). Therapeutique chirurgicale. P. Goinard,
Professeur de Clinique therapeutique chirurgi
cale, Faculte de Medecine d’Alger, J. Pegullo,
Chirurgien des Hopitaux d’Alger, et G. Pelissier, Chirurgien-assistant des Hopitaux d’Alger.
204 pp. Illust. Masson & Cie, Paris, 1960. 45
NF. $9.00 (approx.).
Les auteurs ont le merite de presenter en une
monographie toutes les localisations de l’hydatidose humaine: foie, poumons, peritoine,
plevre, mediastin, paroi thoracique, diaphragme, coeur, cerveau, tete et cou, rachis,
rate, reins, pancreas, os et muscles.
II est curieux de constater que, malgre
I’absence presque complete de cette affection
dans nos regions, nos connaissances sont assez
a point, du moins sur l’hvdatidose des grands
organes. II est vrai que c’est le professeur qui
parle.
Les auteurs ne manquent pas de signaler
l’etonnante vie alternee des parasites dans
deux hotes successifs d’espece differente (l’un
carnivore, 1’autre herbivore), et ensuite
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l’liomme qui “entre en derivation sur ce cycle”
parce qu’omnivore.
II serait hors d’une analyse de vouloir resumer le comportement de l’hydatide au niveau
de chaque organe, comme le font si bien les
auteurs, mais contentons-nous d’en signaler les
deux formes extremes: la volumineuse boule
d’eau solitaire dans les visceres, les innombrables et minuscules grains vesiculaires des os
et enfin toutes les formes intermediaires.
Les auteurs, dans un volume de 200 pages
avec de merveilleuses illustrations, nous font
profiter de leur feconde experience dans le
milieu algerien ou Fhydatidose est monnaie
courante.
II est bien difficile pour nous, avec nos
seules donnees theoriques, de faire une cri
tique adequate de cet ouvrage tant au point
de vue medical que chirurgical.
De toute facon, les auteurs ont certainement comble une lacune dans la litterature
medicale.
GESCHICHTE DER ORTHOPAEDIE (HISTORY
OF ORTHOPEDICS). Bruno Valentin. 304 pp.
Illust. Georg Thieme Verlag, Stuttgart, W. Ger
many; Intercontinental Medical Book Corpora
tion, New York, 1961. $9.90.
It is surprising to note in the introductory
remarks of the author that this is the first
book ever published on the history of ortho
pedics in any language.
Pathological changes have been frequently
observed in ancient bone fragments, skeletons,
mummies and even in the remains of Neander
thal man. Prehistoric man suffered from the
same destructive, degenerative and infectious
diseases that cause deformities in our time.
Tuberculosis, gibbus formation, dysostosis and
chondrodystrophies are clearly identifiable in
these prehistoric skeletal remnants. Such de
formities, being easily observable and likely
to interfere seriously with the harsh and active
life that was the lot of prehistoric man, no
doubt became the early objects of the healing
art.
This book is divided into two parts. The
first portion contains chapters on the history
of the most common orthopedic disorders and
the development of their treatment. The sec
ond part outlines the historical development
of the science and art of orthopedics in the
various countries that comprise so-called West
ern civilization. From the historical viewpoint
it would have been interesting to read about
the influence and contributions of the Far East
and especially of Arabian medicine.
Nothing is more difficult than a beginning
and this applies to the effort of the author. He
had to produce a book which required years
of study and collecting of data. This reviewer
thinks that he has succeeded admirably.

(Continued on page 608)
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(Continued from page 606)
INTRA-ABDOM INAL
CRISES.
Kenneth D.
Keele and Norman M. Matheson, Ashford Hos
pital, Middlesex. 397 pp. Illust. Butterworth &
Co. (Canada) Ltd., Toronto, 1961. $10.00.

Abdominal emergencies are commonly re
garded as lying chiefly within the province of
the surgeon, but there are many acute condi
tions which arise within the abdomen which
do not necessarily require operative interven
tion. The second class of abdominal emergen
cies give rise to difficulties in the differential
diagnosis. This book represents a successful
attempt on the part of two experienced clin
icians, one an internist and the other a sur
geon, to survey the field of acute abdominal
conditions which occur in practice. In the
authors’ own words, they set out to resolve
the different attitudes of physician and sur
geon into urgent medico-surgical synthesis” .
Such an attitude, which already exists within
other clinical fields, is to be welcom ed and
commended.
The book is divided into three parts. The
authors first discuss the general features of
intra-abdominal crises and consider the pre
senting symptoms and signs. In the second
part, local abdominal diseases are considered,
the majority o f which are surgical in nature;
they include acute vascular, urological and
gynecological conditions, in addition to the
many local gastrointestinal lesions which are
o f an emergency nature. The third part deals
with acute intra-abdominal conditions arising
as a part o f a more general disease; these fall
more naturally within the province of the
physician. However, they often cause the sur
geon concern when he is faced with a prob
lem in diagnosis.
The authors conclude with an appendix in
which they discuss the value o f various labora
tory investigations which can be used in acute
abdominal conditions.
The book is to be heartily recommended to
all young physicians and surgeons. Further
more, it should be a welcom e addition to the
bookshelves of their more senior colleagues in
both disciplines.
CARCINOM A OF THE COLON. Edward G.
Muir, Surgeon to H.M. Household, Surgeon to
King’s College Hospital, London, and Queen
Victoria Hospital, East Grinstead. 181 pp. Illust.
Edward Arnold (Publishers) Ltd., London; The
Macmillan Company of Canada Limited, Tor
onto. 1961. $7.15.

This short simple book is aptly directed to the
surgical house officer. In discussing carcinoma
of the colon, exclusive of the rectum, the
author has set himself a difficult and, to this
reviewer, unnatural task. Even so, the subject
is large, the coverage is brief and omissions
are inevitable. He obviously speaks from a
wealth of clinical experience and his manage
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ment of practical problems is the best feature
of the book. The chapters include those on
surgical anatomy, pathology and diagnosis, but
the chief emphasis (half of the book) is on
the operations for carcinoma o f the colon. The
book could be improved by editing to elimin
ate spelling errors and paragraph-like sen
tences. The illustrations on the whole are
good, with many line drawings of operative
procedures. Occasionally the drawings are
complex, as on page 117 when quite different
procedures for a tumour o f the upper rectum
and lower sigmoid, only centimetres apart, are
outlined. There is a good bibliography.
CONGENITAL DEFORM ITIES. Gavin C. Gor
don, Consultant Orthopedic Surgeon. Cumber
land and North Westmorland; Orthopedic
Surgeon and Adviser in Physical Medicine,
Irton Hall School (N.S.S.), Cumberland, Eng
land. 128 pp. Illust. E. & S. Livingstone Ltd.,
Edinburgh and London; The Macmillan Com
pany of Canada Limited, Toronto, 1961. $6.35.

This book attempts to apply experience, schol
arship, and the scientific method to the under
standing of congenital anomalies. The author
deserves credit for his success in this subject
which has not yet been explored intensively.
A discussion of dislocation of the hip forms
the core of the book, and its relationship to
other hip conditions, e.g. Legg-Calve-Perthe’s
disease, is considered. Several important de
tails of congenital luxation, such as anteversion, are convincingly delineated. The book is
a valuable index because o f its complete refer
ences.
There are two appendices; “A ” which deals
with osteitis and with the McMurray oste
otomy, and “ B” which discusses cerebral palsy.
“A ” is particularly interesting and thought-pro
voking, “ B” less so. The many illustrations
and radiographic pictures are well reproduced.
The style of the book is a difficult one be
cause of lack of simplicity. I recommend this
text to all orthopedic surgeons.
CARDIAC
SURGERY
1960-61.
Edited by
Charles P. Bailey, Chairman and Professor of
Surgery, New York Medical College. 179 pp.
Illust. Davis Monograph Series. F. A. Davis
Company, Philadelphia; The Ryerson Press,
Toronto, 1960. $5.50.

This monograph written b y Dr. Bailey and his
associates deals with nine topics commonly en
countered in cardiac surgery. The material on
coarctation, ventricular septal defects, aortic
stenosis and aortic insufficiency is clearly pre
sented and represents the standard concepts
on these subjects.
The monograph is well illustrated and the
index is well arranged.
This 179-page monograph is recommended
as a useful reference source for medical stu
dents, cardiac surgeons and cardiologists.
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Books are acknowledged as received, but
in some cases reviews will also be made
in later issues.

Recurrent Dislocation of the Shoulder. H. F.
Moseley, Director, Accident Service, and Sur
geon, Royal Victoria Hospital; Associate Professor
of Surgery, McGill University, Montreal. 163 pp.
Must, (including plates and stereoscopic photo
graphs). McGill University Press, Montreal, 1961.
$13.50.
The Shaking Palsy (Parkinson’s Disease): A
Symposium. Conference Editors, Harold Elliott
and Blaine Nashold. 160 pp. Must. McGill Uni
versity Press, Montreal, 1961. $5.00.
Some Aspects of Obliterative Vascular Disease
of the Lower Limb. J. A. Gillespie and D. M.
Douglas. 136 pp. Must. E. & S. Livingstone Ltd.,
Edinburgh and London; The Macmillan Company
of Canada Limited, Toronto, 1961. $5.00.
A Synopsis of Ophthalmology. 2nd ed. J. L. C.
Martin-Doyle. Foreword by H. B. Stallard. 249
pp. Must. John Wright and Sons Ltd., Bristol;
The Macmillan Company of Canada Limited,
Toronto, 1961. $4.70.
Thrombosis and Anticoagulant Therapy. Pro
ceedings of a Symposium arranged by Professor
P. A. Owren, Professor R. B. Hunter and Dr.
W. Walker and held in Queen’s College, Dundee,
on 29 and 30 September and 1 October, 1960.
Edited by W. Walker. 106 pp. Must. E. & S.
Livingstone Ltd., Edinburgh and London; The
Macmillan Company of Canada Limited, Toronto,
1961. $3.00.
Traite de technique chirurgicale. 2nd ed. in 8
Vols. Edited by Marcel David. Vol. III. Crane,
Encephale, Rachis, Moelle. Part I. Generalites,
methodes d’exploration. 698 pp. Must. Masson &
Cie, Paris, 1961. 132 NF. $26.40 (approx.).
Varicose Veins: A Practical Manual. R. Rowden
Foote, London; 3rd ed. with the assistance of A.
Gordon Dingley. 356 pp. Must. John Wright &
Sons Ltd., Bristol; The Macmillan Company of
Canada Limited, Toronto, 1960. $10.75.
Genetic Perspectives in Disease Resistance and
Susceptibility. Annals of the New York Academy
of Sciences, Vol. 91, Art. 3, pages 595-818. Con
ference Editor and Organizing Chairman: Richard
H. Osborne. Must. New York Academy of
Sciences, New York, June 7, 1961.
Automatic Process Monitoring. Annals of the
New York Academy of Sciences. Vol. 91, Art. 4,
pages 819-935. Conference Editor: Sidney Siggia.
Must. New York Academy of Sciences, New York
June 2, 1961.
Pavlovian Conference on Higher Nervous Ac
tivity. Annals of the New York Academy of
Sciences. Vol. 92, Art. 3, pages 813-1198. Con
ference Editor: Nathan S. Kline. Must. New York
Academy of Sciences, New York, July 28, 1961.
(Continued on page 610)
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Handbuch der Orthopadie. In vier Banden.
Band IV. Teil 2. Untere Extremitat (Handbook of
Orthopedics. In four volumes. Vol. IV. Part 2.
Lower Extremities). Edited by G. Hohmann, M.
Hackenbroch and K. Lindemann. 1390 pp. Illust.
Georg Thieme Verlag, Stuttgart, W. Germany;
Intercontinental Medical Book Corporation, New
York, 1961. $32.25.
Handbuch der Orthopadie. In vier Banden.
Band III. Obere Extremitat (Handbook of Ortho
pedics. In four volumes. Vol. III. Upper Extremi
ties). Edited by G. Hohmann, M. Hackenbroch
and K. Lindemann. 659 pp. Illust. Georg Thieme
Verlag, Stuttgart, W. Germany; Intercontinental
Medical Book Corporation, New York, 1961.
$30.50.
Handbuch der Orthopadie. In vier Banden.
Band IV. Teil 1. Untere Extremitat (Handbook
of Orthopedics. In four volumes. Vol. IV. Part
1. Lower Extremities). Edited by G. Hohmann,
M. Hackenbroch and K. Lindemann. 740 pp.
Illust. Georg Thieme Verlag, Stuttgart, W. Ger
many; Intercontinental Medical Book Corporation,
New York, 1961. $33.80.
Handbuch der Orthopadie. In vier Banden, Band
I. Allgemeine Orthopadie (Handbook of Ortho
pedics. In four volumes. Vol I. General Ortho
pedics). Edited by G. Hohmann, M. Hackenbroch
and K. Lindemann. 1186 pp. Illust. George Thieme
Verlag, Stuttgart, YV. Germany; Intercontinental
Medical Book Corporation, New York, 1961.

Kliniscbe Chirurgie fiir die Praxis. In vier Biinden. Band 1, Lieferung 5 (Clinical Practice of
Surgery. In four volumes. Vol. I, Part 5). Edited
by O. Diebold, Id. Junghanns and L. Zukschwerdt.
1.51 pp. Illust. Georg Thieme Verlag, Stuttgart,
W. Germany; Intercontinental Medical Book Cor
poration, New York, 1961. $9.75.
Abdominal Operations. 4th ed. Rodney Maingot,
with special articles by 36 British and American
contributors. 1402 pp. Illust. Appleton-CenturyCrofts, Inc., New York, 1961. $29.50.
Mclndoe: Plastic Surgeon. Hugh McLeave. 231
pp. Illust. Frederick Muller Limited, London;
S. J. Reginald Saunders & Co. Ltd., Toronto,
1961. $5.00.
Die Erkrankungen der Gallenwege und des
Pankreas: Diagnostik. Klinik und chirurgische
Therapie (The Diseases of the Biliary Tract and
the Pancreas: Diagnosis, Clinical and Surgical
Therapy). Walter Hess, Zurich. 672 pp. Illust.
Georg Thieme Verlag, Stuttgart, W. Germany;
Intercontinental Medical Book Corporation, New
York, 1961. $35.50.
The Putnam Medical Dictionary. Trade edition.
Norman Burke Taylor and Allen Ellsworth Taylor.
933 pp. Illust. The Macmillan Company of Can
ada Limited, Toronto, 1961. $6.25.
The Putnam Medical Dictionary. Student edi
tion. Norman Burke Taylor and Allen Ellsworth
Taylor. 933 pp. Illust. The Macmillan Company
of Canada Limited, Toronto. 1961. $4.75.
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